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RANGES 


D-C Voltage —Meosurements from 10 millivolts 
to 1000 volts (20,000 ohms per volt) in full scale 
ranges of: 1/10/50/200/500/1000 volts. (Up 
to 5000 volts with very compact external mul- 
tiplier.) 


A-C Voltage — Measurements from 0.1 to 750 
volts (1000 ohms per volt) in full scale ranges 
of: 5/15/30/150/300/750 volts. 

D-C Current—Measurements from 0.5 micro- 
ompere to 10 amperes, in full scale ranges of: 
50 microamperes, 1/10; 100 milliamperes, 1/10 
omperes. (Higher ranges with external shunts.) 
A-C Current — Measurements from 10 milliam- 
peres to 10 amperes, in full scale ranges of: 
5/1/5/10 amperes. Higher ranges, up to 1000 
omperes, with external current transformers 
Resistance — Measurements from 0.5 ohm to 30 
megohms in full scale ranges of: 3,000/30,000/ 
300,000/3 meg./30 meg. Center scale values 
are: 25/250/2,500/25,000/250,000 ohms. 





MODEL 785 


Industrial Circuit Ga 


¢ The growing use of electronic devices and other se 
tive circuits throughout industry poses no new ins 
ment problems for contractors or maintenance dep: 
ments WESTON equipped. The familiar Model 785, w 
its high sensitivity and broad range scope, answers the 
newer measurement requirements. But more. . . it: 
covers most of the usual maintenance needs. 

Model 785 furnishes another example of WESTO\ 
engineering foresight . . . designing instruments als 
with the needs of to-morrow in mind. Other WESTON 
equally important for efficient maintenance in the @ 
to come, are the time-saving WESTON Clamp Ammet 
and the WESTON foot candle meters which measutt 
types of lighting direct . . . without correction fact 
Weston Electrical Instrument Corporation, 578 Freli 
huysen Avenue, Newark 5, New Jersey. 

























































i | Loberotory Standards. . . Precision DC and Specialized Test Equipment .. . list : 
| AC Portables . . . Instrument Transfomers Measurement and Control Devices... ie H 
| ... Sensitive Relays... DC, AC, and Exposure Meters...Aircraft tnstruments.. 
| Thermo Switchboard and Panel Ir-:truments. Electric Tachometers...Dial Thermometet. 
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THESE TWO METHODS* 


LOAD: 70,000 KVA to be carried 1600 feet 
from generator to switchyard. 


A. CONVENTIONAL METHOD 


(Transformer adjacent to switchyard) 











/2 single conductor, 
14250 MCM, 13.8 kv. generator leads 


@@ @@ 


REQUIRED: 19,200 feet of 1,250 MCM, 13.8 KV Oilostatic 
transmission cable plus risers. 


Total Copper — 77,538 Pounds. 


B. NEW METHOD 


(Transformer adjacent to generating station) 















12 single conductor. 3 single conductor, 
4250 MCM, [38k« 250 MCM, 138 ku Oilostatic cables 
erator leads in single welded steel pipe 


SS @©@ 


REQUIRED: 480 feet of 1,250 MCM, 13.8 KV Oilostatic trans- 
mission cable plus risers. 
4680 feet of 250 MCM 138 KV Oilostatic transmission cable 









plus risers. 

Total Copper — 7,562 Pounds. 

RESULTS: 

1, The new method ‘B) requires only 9.76% of the copper 


needed in the conventional method (A). 

2. Copper losses in (B) are only 18.75% of those in (A). 

3. Cost of the entire cable installation in (B) is only 55% of 
the cost of the conventional method. 

4. Improved lightning protection is gained through the capacity 
of the long length of cable between switchyard and trans- 

former. 


















* Based on recent study of a proposed installation. 


COMPARE THE RELATIVE MERITS OF 













‘OKONITE, 







PAVER-INSULATED : 











fics Okonite-Callender research the large saving 
inherent in high-voltage transmission can be more ful 
obtained by operating and station design engineers 
take advantage of the improved layout permitted | 
Oilostatic high-voltage transformer leads. The on 
changes from conventional practice are to place tran 
formers closer to the station and install high-voltogg 
Oilostatic transformer leads between the high side o 
the transformers and the switchyard. Comparable s 
ings are effected regardless of the type of cable use 
for low-voltage generator leads. 

























THIS METHOD HAS BEEN PROVED IN THE Fit 


An installation of this design is in operation at one ¢ 
the largest base load stations in the United States (se 
Electrical World — Feb. 22, 1941). Moreover, the 
liability and trouble-free performance of the Oilostotic 
high-voltage transmission system itself have been esto? 
lished through more than 11 years’ experience in numer 
ous other applications. For transmission circuits, statior 
ties, transformer and generator leads, it will pay y# 
to consider this modern, economical cable transmissiot 
system, Write for Bulletins OK-1016 and OK-2028 ... 
or talk it over with our engineers. The Okonite-Callenc 
Cable Co., Inc., Passaic, N. J. 
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ace tran : m 
h-voltage Pp ry Lorn DID WE KNOW, these 12 years 
h side o / ed saying, “Electroline Automatic Line Splices o 
able sar = able” that the really big story had not yet been te 
= / Now this important reclaimable for re-use . . . time and time agal 
§ feature scores again. Vital materials Stock without stock expenditures: 

from which Automatic Line Splices  fyow’s that for an “extra” dividend? 
IE FIE ?/ are mage are mostly off to war... 

so it is impossible to supply the quan- It is the everlasting quality of 
at one ¢ tity of line splices we would like to _ Electroline products that assures our 
‘ates (see but your stock bins will supply users of adequate, effective usable ! ; 
+ the re “ splices for immediate requirements. Automatic Line Splices for the dura- | 
Dilostai Every ‘‘out of service’’ line _ tion. The quality is there because long HT 
en estab equipped with Electroline Automatic experience in this field has taught us 
in numer Line Splices is a source of supply. how to put it there. Not only the first 
s, statiog These splices are reclaimable. Automatic Line Splice, but also the 
Pay ya . Electroline Splices can be removed _first Reclaimable Line Splice came 
nsmission in a jiffy. Back they go to stock bins from the house of Electroline. 
028... 
“allendet 


Eloctictine 


Originators and Patentees of Automatic Line Splices and Dead Ends 
4121 SOUTH LA SALLE STREET . CHICAGO 9, ILLINOIS 
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very tube in the right place 
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Exceptional condenser performance comes 


down to tube layout more than to any other 


single factor. Elliott engineers have worked 
out a distribution of tubes in converging straight 
lines—wide spacing at the top, decreasing to 
a minimum toward the point of lowest pressure 
at the air offtakes. This type of spacing insures 
uniform, maximum steam velocity which sweeps 
the tubes clear of condensate and non con- 
densable gases. 

A central steam lane feeds directly to the hot- 
well, assuring equal pressure and temperature 
at top and bottom of the unit, and the decere- 
tion of the condensate to a point where ai 
content does not exceed 0.03 cc per liter. 
There are no baffles to cause changes in direc: 
tion of steam flow. 

The photo shows a 27,000-sq. ft. Elliott cor: 
denser which is now on duty at an eastern utility. 
In construction and performance it is typical of 
the many Elliott condensers serving many powe! 
stations and plants. 
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CONDUCTOR SUPPORTS, 
ELL eh 


DISCONNECTING SWITCHES 
LOL 


@ Heavy duty, HI-PRESSURE silvered contacts 
eliminate contact deterioration. Resilient 
beryllium copper spring insures continued 
contact pressure. 

QExtra heavy horn fibre lined bakelite expulsion MTT TT 
tube accommodates any universal link - also 
provides highest interrupting capacity, with 
long life. R&IE Thermo-Rupters recommended 
because of their positive action. CUTOUTS AND 

& Accessible terminal blocks, properly placed. la Det alah) 

© Heavy, adjustable hanger fitted with half-inch 
bolts insures rigid, permanent mounting in any 
uses Le 

8 With R&IE cutouts, open door gives positive, MECHANISMS 
visual indication of operation. 


| 
I 
AIR BREAK SWITCHES i 


a 


© Cutout doors fully interchangeable between 
single and repeating cutouts. 


SUBSTATIONS 


OPEN OR ENCLOSED, 
ISOLATED PHASE 
HEAVY DUTY BUSES 


i 


| 
| 
| 
| 
| 
| 
| 
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KIRK INTERLOCK 
* SYSTEMS 


it 
iit 
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PURE Ree 
SECTIONALIZING 
EQUIPMENT 


METAL CUBICLES 


ENCLOSED CUTOUTS [—— 
Se | 


AILWAY ano INDUSTRIAL ENGINEERING CO., GREENSE 















@ Jacks-of-all-trades have their place . . . but not in General Electronics 

Industries. Everyone in this organization, from top-flight research engineers 
to service men and their assistants, is an electronics specialist. 

We have no miracle gadgets nor mysterious cure-alls for sale. Our busi- 

ness is the proper application of electronics to solve individual production 

AUTOMATIC problems. This begins with diagnosis, follows through with research, per- 

PROCESS CONTROL haps special design, and includes expert service before and after comple- 

tion of the job. 


This new development by the re- . ‘ ° . 
To assist you in your post-war production planning, one of the largest 


search laboratories of General 


Electronics Industries provides au- organizations specializing in Electronics offers the skill, experience and 
tomatic control of chemical proc- sfene ‘ 

guess aul cles ot dente unsurpassed facilities that have successfully met the most exacting tests 
machinery, by means of printed of war. 

charts which may be replaced o . ‘ ‘ . . 
interchanged as ieatiby oi aes: Write to Engineering Department, General Electronics Industries, 342 

graph records. West Putnam Avenue, Greenwich, Connecticut. 
e a 


Other products manufactured include: ELECTRONIC CONTROLS * VACUUM TUBES * HYDRAULIC SERVOS 
COMMERCIAL RADIO EQUIPMENT * ELECTROMECHANICAL 
DEVICES * ELECTROSTATIC HEATING UNITS UP TO 250 KW. 


‘ ARMY-NAVY “E” WITH 
—* STAR awarded to Auto- 
\ Ordnance Corporation for 
continued excellence in pro- 


duction of “Tommy” Guns. + S 


Division of Auto-Ordnance Corporation 
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ier AMPAG 400° fear 


Reactor coil on Ampac a-c welder is com- 
pact, cool-operating. Oversize winding 
dissipates heat — increases efficiency. 
Spun-glass insulation is flame-proof! 


ronics 
ineers 


# 


Upper core moves only 1 inch. . . cover- Here's a-c welding at its newest and finest! Note simple design — 
ing entire 50-500 amp welding range . ,%§ rugged construction. Integrated reactor-transformer circuit provides noise- 
in seven easy turns of control wheel. less, trouble-free operation ... with minimum idling loss. Ampac gives 
Cuts welding time — speeds output! you all a-c welding advantages — including no arc blow! 


J 


GET COMPLETE FACTS 
on Ampac...learn how its 
patented circuit cuts costs — 
increases production. Call on 
your nearby Ampac dealer or 
write for bulletin B6302. Also 
ask for B6241 on Ampac“200”. 


: | : | Z Pn ALLIS: 
Rigid lower core is 1-piece, U- Typical of Ampac’s quality de- CHALMERS 
shaped... of die-punched sili- f sign is this big, tough welding 


con steel. No air gaps to waste terminal. Note permanent con- MILWAUKEE, WISCONSIN 


valuable power! nections are brazed! A 1666 
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...is Simple as ABC 








JAMES G. BIDDLE Co. 
PHILADELPHIA. PA. MADE INUSA 








Above: Showing one  CONSider the inherent simplicity of a tachometer that need only 
eos of moueting ~—_ be mounted on or held in contact with the machine. It means: 


the Frahm Tachom- 
eter. 







No belts, flexible shafts, gears, or electrical con- 












Below, left: Frah 
Hand Tac mag nections. 
o No lubrication required; No maintenance. 
Below, right: Frahm Independence from any outside source of power. 
a} Permanent Mount 








Tachometer. ‘ a . 
And the Frahm Tachometer is as accurate as it is reliable. It 


functions faithfully without attention year after year because 
there are no delicate parts—no springs, jeweled bearings, 
pivots, weights, magnets Or connecting wires—nothing except 
a set of steel reeds, accurately calibrated and suitably mounted. 

Furnished in stationary and portable types... for use on 
turbines, generators, motors, blowers, centrifugal pumps, 
Diesel-electric installations, etc. Various ranges available from 
900 to 30,000 r.p.m. 










For a complete description of Frahm Tachom- 
eters, together with list of types and ranges 
? commonly supplied, write for Bulletin 1590-W. 

















= 
“FRAHM” VIBRATING-REED FREQUENCY contact. Unaffected by wave form ot 
METERS—operate on the same unique ordinary temperature changes. Switch 
principle as Frahm Tachometers, except board, portable and miniature types ia 
that reed vibration is produced elec- various ranges from 10 to 500 cycles 
trically instead of by direct mechanical per second. Write for Bulletin 1695-W. 





JAMES G. BIDDLE CO. 


1211-13 ARCH STREET e PHILADELPHIA 7, PA. 
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Holding power sufficient to break 
any standard cable accommodated; 
yet, after years of installation, you can 
scarcely find the gripped area of the 
cable, so easily has this holding power 
been applied. There are no sharp 
bends, no deformation, no crushing 
of strands. O-B Hi-Lite clamps hold 


the conductor like a vise with kid. 


glove jaws! Cables “stay put” and last 


longer. Inspection and maintenance 
are reduced. All these things save 
money and give better utilization of 


pwer. reduced manpower. Specify O-B Hi- 


ble. It 
ecause 
arings, 
except 


Lites on plans for your next line. 


MANSFIELD, OHIO 


CANADIAN OHIO BRASS COMPANY, LTD., 
NIAGARA FALLS, ONTARIO 


2427-H 
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These two armor piercing shells 
looked perfect until they were 
shock tested in three successive water 
baths ...cold... boiling... cold. 
One was perfect. The other cracked 

. Was rejected as unfit to fight. 

Heating and cooling these baths is 
just one of countless ways in which 
General Electric heating, refrigera- 
tion and air conditioning are serving 
war industries. 

In recent months, industrial refrig- 
eration and air conditioning have 
made great strides. Equipment is 
more compact, more flexible. Tem- 
perature and humidity are controlled 
more exactly. Result: more and better 


12 
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One died from SHELL 


fighting equipment...in shorter time. 


After the war, improved process 
refrigeration should help to make 
many peace-time products better... 
at lower cost. And vastly improved 
air cohditioning will pfovide greater 
comfort iwfmore and more hotels, 
offices, stores, theatres, homes . 
even in cars, boats and planes. 


The wide experience that Genera! 


GENERAL @ ELECTRIC 


Hear the General Electric Radio Programs: The “G-E ALL-GIRL oncne sti,” Sundays, 10 p.m., EWT, NBC...“THE WORLD TODAY” News, Every Weekday 6:45 p.m. E WT, ce 
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SHOCK® 


Electric engineers are gaining in wa 
work today is your assurance tha! 
they will be ready with finer ao! 
more efficient refrigeration and at 
conditioning equipment for the need 
of post-war America. 





% BUY WAR BONDS <Z 





Air Conditioning and Commercia 
Refrigeration Divisions, Section 431); 
General Electric Co., Bloomfield, NJ 
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never see what makes 


In line post design, the inside is more important 
than the outside. The inner chamber must be 
totally dry--always! A moist surface here would 
eut out an important amount of insulation and 
place a hazardous electrical stress on the porcelain 
head. A steep front lightning flash can be fatal 
under these conditions. 

Thermal cycles produce alternate pressures and 
vacuums in this closed chamber. Moisture does 
not tend to seep in--it’s drawn in, if the seal is not 
perfect, even after years of exposure. 


O-B line posts have this chamber sealed off with a 


2420-H 
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an O-B line post work 


porcelain barrier, glazed into place. Nothing is any 
more secure or more permanent. The inert dry gas 
which fills the chamber stays dry and, in turn, the 
insulator retains its original excellent electrical 
qualities indefinitely, despite climatic conditions. 

If you favor the line post in your construction, be 
sure to specify O-B and get the ceramic seal to as- 


sure longest trouble-free service. 





MANSFIELD, OHIO 


CANADIAN OHIO BRASS COMPANY, LIMITED, 
NIAGARA FALLS, ONTARIO 


(1979) 13 



























NE of Hitler’s greatest head- 

aches is America’s vast steel 
production—this year more by far 
than that of all the Axis countries 
combined. 

The “hot seat” for Adolph is being 
made especially hot by America’s 
great electric furnaces . . . for they 
produce the fine alloy steels that 
make the vital parts of our planes, 
guns, and ships just enough better to 
spell the Axis’ doom. 

These vitally important furnaces 
depend upon electric current—cur- 
rent which must be delivered unfail- 
ingly night and day. Only electrical 
wires and cables of the finest quality, 


UOC CMLL 





of the utmost dependability, can be 
entrusted to this job. 

We are proud that products of 
American Steel & Wire Company 
play such an important role in deliv- 
ering power and light to America’s 
vast war production machine. The 
quality of our electrical wires and 
cables is no accident. For years and 
years our engineering and production 
de ‘partments have worked for con- 
stant improvement. 

And they continue to work on new 
ideas and developments to take care 
of the increased wartime demands for 
power and light and the ultimate con- 
version to peacetime requirements. 


AMERICAN STEEL & WIR 


Cleveland, Chicago (| ie and New York 


Columbia Stee! Company. San Francisco, Pacific 


UNLTED STATES STEEL 
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Coast Distributors 









E COMPANY 


United States Steel Export Company, New York 
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HOW TO 
SOLVE 


Operating Problems 


md 


Fight Heat, Pressure, Oxygen 


PROBLEM: Heat, pressure, oxygen attack a Diesel 
lubricant bet ween the faces of the 
rings and the cylinder wall (1, above) and between 
the rings and grooves (2, above). Its use as a cool- 
ant (3, above) also subjects it to oxidation. The lu- 
bricant must resist these attacks or it will form 
deposits, interfering with ring 

action and piston cooling. 


ANSWER: A line of famous Gargoyle Oils is 
—muumummmmms §=made specifically for this purpose: 
Gargoyle D. T. E. Oils Nos. 1 to 5. In even the 
most severe Diesel operation, these oils resist oxi- 
dizing influences. They form a tenacious film that 
resists the wiping action of the piston rings. Wear, 
ring breakage and blow-by are all minimized. Pis- 
ton cooling remains at maximum efficiency. 


SOCONY-VACUUM OIL COMPANY, INC. —- Standard Oil of N. Y. Div. * White Star Div. * Lubrite Div. » Chicago Div. 
White Eagle Div.» Wadhams Div. * Southeastern Div. (Baltimore) » Magnolia Petroleum Co. + General Petroleum Corp: 
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ON - (Above) HUGE LAMINATING PRESS at plan: of \j; 


s > 
oe a hie wm Insulator Company produces MELMAC lay 
nates in a variety of types to meet may 
industrial needs. 
COA oe 
LIGHT 


ALTIMETER 
STATIC PRESSURE 
CORRECTION 
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(Above) RESEARCH IN PLASTICS to develop 
applications and improved materials is carri 
on at Cyanamid’s Stamford Research Lalx 
tories with the aid of the most modern equi 
ment such as the electron microscope shown 
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compounds imparted by MELMAC resin. The typical parts shown here are fabricated and others interested in the fabrication and 
from plastic laminated sheets, in a variety of thickness and in dimensions up to of plastics. It contains a complete summary 
36” x 42”, made by the Mica Insulator Company. The MELMAC laminating resins the latest information and technical data ‘ 
include a range for the production of extremely hard to very flexible combinations. molding methods, applications, design instr 
Other characteristics of laminates made with MELMAC resins include resistance to tions, and property charts for the vari 
warpage and shrinkage and easy machineability. Further information on this and MELMAC molding materials currently av4 


other Cyanamid laminating resins, LAMINAC* and MELURAC*, will be supplied able. A request on your business letterhead ¥ 
on request. bring you your personal copy. *Reg. U.S. Pet 





*  CYANAMID PLASTICS 
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(Above) ESSENTIAL PARTS for “LA MICOED” instrument dials, panels, wiring diagrams, 
are being made from MELMAC* laminated sheets because of the high dielectric (Above) NEW MANUAL ON MELMAC MOLDING CO 
strength, surface hardness, heat resistance, and resistance to oils, solvents, cleaning POUNDS is now available to designers, engin 

. 
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You Get Uniformity In 


LLINOIS PORCELAIN ‘BUSHINGS 


Control of production 
methods assures uni- 
formity of ILLINOIS 
ee 
stress is eliminated— 
eee Me uted it eee le 
assured—accurate kiln 
firing prevents strains. 
You get uniformity of 
color regardless of size 
Ch ela: Tee eee 
ment of porcelain hole 
and mounting base. 
Your ILLINOIS Porce- 
lain Bushings accu- 
rately line up in the 
sia Ehime he 


a 


HIGH ~ 
IELECTRIC STRENGTH 


HIGH 
CHANICAL STRENGTH 


+EXACT DIMENSIONS 
AND UNIFORMITY 


ILLINOIS 


ELECTRIC PORCELAIN CO., MACOMB, ILL. 
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While we're all rushing to complete the jobs 
ksigned to us in the nation's war effort, let's not 
prget that the transformers which are being rushed 

ay from factory production lines to important 
ofense installations must be able to withstand more 
buse than those manufactured in normal times. 


These transformers, which are being shipped to 
rmy and Navy Bases, Ordnance Plants and other 


ar-time projects, must not become ‘war babies,’ 


herwise the material and time thus expended in 


production are irrevocably lost and our war 
program will be subjected to critical delays. 


An experienced inspection department, closely 
co-ordinated with our production force, enables 
The Standard Transformer Company to produce 
transformers at war-time speed without sacrificing 
the qualities that are essential to the efficient and 
trouble-free operation of any transformer. 


Our nearest sales representative will be glad to 
confer with you promptly about your transformer 
requirements. 





oe CAMBRIC -: RUBBER POWER CABLES - BUILDING WIRE : RAD 


eee a 
FOR LIGHT AND 
POWER ON EVERY 
FIGHTING FRONT 


CRESCENT INSULATED WIRE & CABLE CO. 


Factory: TRENTON, N. J. — Stocks in Principal Cities 
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CRESCENT ENDURITE SUPER-AGING INSULATION: WEATHER-PROOF WIR 
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GET THE RIGHT INSTRUMENT TRANSFORMER 


ype CT Indoor Current Trans- 

for 5, 8.7 and 15-kv 
ervice built to the standard- 
ed EEI-NEMA dimensions 
ond performance. 


ype PT Indoor Potential 
transformer. Primary rating 
230 to 14,400 volts. High ac- 

racy...heavy burdens... 
high impulse level. 


ae 


Type KO Indoor Current 
Transformer for 5,000-volt 
service. Dependable metering 
accuracy ... lower burdens. 


Type VS Indoor Potential 

Transformer. Primary rating 

230 to 2,300 volts. Metering 

accuracy ... heavy burdens 
- small size and weight. 


Regardless of your requirements, you’ll do better by standardiz- 
ing on Westinghouse Instrument Transformers. 

First, completeness of line assures your getting the one unit 
that meets your specific size... weight . . . mounting. . . burden 
limitations .. . with highest accuracy. 

Second, you benefit from uniform standards of manufacture 
and performance. 

Third, you realize tangible benefits from Westinghouse research 
and manufacturing experience on all types of transformers. The 
development of Hipersil steel, which carries 43 more flux with 
less weight, is a case in point. 

Five units (as illustrated) meet 80% of all requirements, but 
many more types and sizes are available. See your Westinghouse 
Instrument Transformer Catalog No. 45-000 . . . make it your 
standard reference. 

For Navy and other jobs requiring highly specialized units, 
Westinghouse furnishes Instrument Transformers built to speci- 
fications. Ask your Westinghouse Representative for details. 


Westinghouse Electric & Mfg. Co., E. Pittsburgh, Pa., Dept. 7-N. 
J-70405 


Type CV Indoor Potential Trans- = 
former. Primary rating 115 to 600 —4— 
volts. New lightweight design . . . 
small size...high accuracy 

-.. heavy burdens. 


estinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


INSTRUMENT TRANSFORMERS 
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Your Patience Helped Us Win the 
ARMY-NAVY “E’ 


While the citation mentions only the management and workers 
of Crescent Tool, we could not help but think that there should 
have been a third representative on the platform when our “E” 





2 Flag was presented. 
For without the patience and understanding of our old cus- 
tomers — Jobbers, Dealers and Users alike — we doubt if that 


flag of merit would ever fly over our plant. 


To our good friends then ...to you who have helped us build 
our business through good years and bad ... we say: this is your 
honor as well as ours. The orders that were only partially filled, 
the deliveries that were slow and the correspondence that was 
answered tardily, all helped in giving the fastest possible 
service to the armed forces. The minute there is the slightest 
slackening in their need, we will again increase our efforts in 
your behalf. That, we are sure, is the way you want it done. 


| CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 
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OPERATING AT 38 KV AT NORFOLK, VA. 






Three conductor, 600,000 CM compact sector, 
330-mil impregnated paper, shielded 

141-mil copper beutlag lead, 

38 ky rating, 3.25 in. diameter. 


PHELPS DODGE COPPER PRODUCTS CORPORATION 


GENERAL SALES OFFICES: 40 WALL ST., NEW YORK 
MILLS: Bayway,N.J. + Yonkers,N.Y. + Fort Wayne,Ind. + Los Angeles, Calif. 






















DO MORE with less! 


THE G & W WAY 


Here are two similar installations, one “ee e 
old, one new. There is no comparison in 
looks and there is no comparison in per- 
formance. G & W Oil Fuse Cutouts make it 
possible for you to do the job in far less 
space and with far less labor. They have 
the extra advantage for today of offering 
substantial savings of material. They re- 
duce maintenance and they increase safety. 
But more important still, they give you a 
simple, fool-proof job that meets today’s 
problems completely. They help you deliver 
the kind of service that is in demand today. 





Let us send our new Bulletin +425 on 
this outstanding G & W Oil Fuse Cut- 
out. Your request will bring it by mail. 












11, 1943 
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E STRENGTH OF STEEL-- 
‘B THE CONDUCTIVITY AND PERMANENCE OF COPPER-- 








It’s the combination of copper and steel in Copperweld that makes it the ideal 


wire where strength and permanently good voice transmission are required. 
Steel provides strength, but lacks rust resistance and electrical conductivity. 
Copper provides rust resistance and conductivity, but lacks strength. The best 


a characteristics of both metals are united in Copperweld. 


m4 


a 


Copperweld Line Wires and Drop Wires resist rust like solid copper: both 


have high strength and provide permanently good voice transmission. 





Copperweld Steel Company GLASSPORT, PA. 
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Substitutes are no longer necessary . . . the 
ideal mounting for electrical installations is 
available again—K&M Ebonized Asbestos! 


This is the preferred material for switch- 
boards, bus bar runs, testing tables, panel 
boards and similar uses . . . preferred for the 
unusual sturdiness of its pressure-molded 
sheet construction . . . for its exceptional di- 
electric strength. ..for its ability to with- 
stand severe shock, vibration and rapid 
temperature changes... and for its resist- 
ance to the effects of oil and moisture. 


The demands of our armed forces and of 
many essential war industries have, hereto- 
fore, taken our entire output of K&M Ebon- 


KEASBEY & MATTISON 


PENNSYLVANIA 


COMPANY, AMBLER, 


*® Our Ambler plants proudly fly the Army-Navy “E” flag—an honor 


awarded K2M employees “for outstanding production of wor materials.” 


(1992) 
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nized Asbestos again 


ized Asbestos, even though production was 
considerably increased. 


Now, having met many of these needs, we 
can supply you with K&M Ebonized Asbestos 
in thicknesses of %-inch to 4 inches, with 
“standard” or special “panel” finish. 


K&M Ebonized Asbestos meets the technical 
requirements of the Underwriters Labora- 
tories, Inc., when built into an assembled unit. 


x * * 


Nature made asbestos; 
Keasbey & Mattison, America’s asbestos pioneer, 
has made it serve mankind . . . since 1873 
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access to dangerous equipment impossi- 
ble. They keep such compartments or 
switches locked in use . . . or out of use 
... until the operator has complied with 
all of your safety regulations. 

With BENDIX-CORY SAFETY INTER- 
LOCKS you can interlock and safeguard 


Safety rules are in force in vir- 
7yvv tually all Power Plants. Yet 
costly accidents frequently occur . 
very often because someone forgot! 

~ Sowhy not replace human frailty with 
mechanical infallibility? Install the 
Safety Men of ““The Invisible Crew’’ 


BENDIX-CORY* SAFETY INTERLOCKS. 
These life and property saving units 


any number of points. Write for full 
information. Let Bendix engineers help 
solve your problem. 


never forget. They make unauthorized 


TRADE MARK OF BENDIX AVIATION CORPORATION 


Products of this division are members of 
“The Invisible Crew’’— precision equipment which 
30 Bendix plants from coast to coast are speed- 
ing to our fighting crews on world battle fronts. 


BENDIX MARINE DIVISION - 


3 


One Hanson Place, Brooklyn, New York 
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Bl BREAKS LOAD SAFELY. || 


i * itch 
Sn eed ne When the Main Sw 


is Transferred to the 


me LOAD * 
INTERRUPTER 





® The opening movement : 
the switch blade actuates the Lo: 
Interrupter Unit mechanisn 
which clears the circuit witho 
external arcing ...in a cycle or le 





: S&C LOAD 
1, Closed position of switch, 9 Asthe blade is opened the mecha- 3, By the time switch blade reaches TW Bea aae ma ¥ 


As s00n as bicde is open- nism in the interrupter Unit is actu- this position, safe air gap in circuit 
ed, current is carried through ofed to affect the separation of the is established, eliminating possibility of | | J CT bo 
the Interrupter Unit. interrupter terminals at high speed. leakage current between switch terminals. D | 5) 






Reduce Costs... Speed Installati 


Use Them... 

} For sectionalizing feeder circ 

® To disconnect capacitor banks. 

® To isolate transformer banks. 

& To isolate Industrial Plant feed 

® To interrupt exciting current 
feeder regulators. 

® As throw-over switches be 
preferred and emergency sovre 


# 
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TORT aT [ 


AT MAIN SWITCH CONTACTS 


S&C LOAD INTERRUPTER DISCONNECTS 
COST BUT LITTLE MORE THAN PLAIN DISCONNECTS 


pu can now interrupt load currents up to 
1) amperes at 15,000 volts safely—and with- 
t arcing at the main switch contacts with 
& C Load Interrupter Disconnects. And 
ose Switches cost but little more than plain 
sconnects. 

ey meet many load switching require- 
ents at substantial initial and maintenance 
ings over larger and more expensive cir- 
it breaking equipment. Space, weight, and 
stallation time are reduced. 
Further,—in combination with S & C Fuses, 
in the substation installation shown at right, 
th load switching and short circuit protec- 
n are provided. No horn gap or stick-opera- 
1 Switches, as required for other circuit- 


eaking equipment, are needed. 


idely installed over a period of several 


fai Ls 
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} For substation feeder circuits. 
} For branch distributing feeders. 


» For high voltage switching and short circuit protec- 
tion on primaries of industrial customer substations. 


years, performance records have been estab- 
lished which fully justify their use. 

Specific uses for the Load Interrupter Switches 
and for Fuse Combinations are outlined on 
these pages... For what uses can you adapt them? 
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FOR Vew SUBSTATIONS LIKE THIS:..;: 


S & C Load Interrupter Disconnect and Fuse Combination 
on primary of three-phase stepdown transformer substation. 
Switch gang-operated handle located on pole near ground... 
The Heavy Duty Fuses have short-circuit interrupting ratings 
of:—20,000 r.m.s. amperes at 13,200 volts; 25,000 r.m.s. am. 
peres at 6600 volts; 30,000 r.m.s. amperes at 2300/4000 volts. 


WRITE FOR BULLETIN 202- 


HL a4 My Te 


4435 Ravenswood Avenue, Chicago ie Illinois 








as ; ‘ “i 
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FOR THE INDUSTRI 


More tanks for Invasion Day is 
the goal of many a war plant—yet 
there is an earlier goal, even more 
important. Before tanks can be 
built the plant must have adequate 
electric power. Existing power 
sources must be expanded, or new 
transmission lines built. 

That’s where Westinghouse volt- 
age regulators can play an im- 
portant part in speeding the day of 
full-capacity production. They do 
the job simply, quickly, economi- 
cally, and without using large quan- 
tities of critical material. 

Typical example of what voltage 
regulation can mean is the case of a 
new war plant, built in the middle 
of a prairie, five miles from the near- 
est substation. It was a simple 
matter to tap the near-by 66 kv 
transmission line, but the power 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





Westinghouse builds a complete 
line of feeder voltage regulators 
of all types and sizes. Liquid- 
filled step and induction regu- 
lators for indoor and outdoor 
service and natural air-cooled 
regulator for indoor service. 


tenants 
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Voltage Regulators 





30 (1996) 





More mobile power 
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AL BATTLE FRON! 


obtained was of little use unregu 
lated. By use of a Westinghouse 
regulator proper voltage was main. 
tained for the 5000 kv-a load with 
a saving of tons of critical material 
and weeks of construction time. 


Apply voltage regulators wher. 
ever practical to avoid construction 
of new lines, parallel lines and heav- 
ier lines. Westinghouse Electric & 
Manufacturing Company, East Pitts. 
burgh, Pennsylvania. J-70484 


WHY YOU NEED VOLTAGE REGULATION: 


1. Low Voltage Affects Motor Torque— 
Motor starting torque drops off at 4 
greater rate than actual voltage drop. 


2. Low Voltage Ups Motor Current Con- 
sumption—Motors required to deliver 
rated output use more current if voltage 
falls off. 


3. Low Voltage Impairs Lighting—Cor- 
tinuously good illumination depends 
primarily on proper voltage conditions. 
4. Low Voltage Interferes with P. F. Cor- 
rection—Any voltage drop sharply re- 
duces the effectiveness of capacitors i9 
correction of power factor. 
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Those mash notes in high school days—remember? Wonderful, 
ON: wasn’t it? ... Well (passing from the sublime to the commercial!) 
et —you likely have pleasant recollections, too, of the durability of 
4 the Chromel-equipped heating devices on your line. Most of | 
a them are still in use, because their Chromel units last and last. 
a Then, too, you know the durability of Chromel units in regard ee M baht 5 | 
2 to your industrial heating load most of which provides vital "WIR cE. | 
Cor- heat-treatment in our war effort. Chromel elements are trust- ‘ 
re- 
s is worthy for you and your customers. ... Catalog-M (W) contains 


information useful to you. Send for a copy. 
HOSKINS MANUFACTURING CO., DETROIT 8, MICH. 
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For almost three years Kelletts have been used on border patrol, covering up to 400 miles a day. A two-man team ina 
Kellett patrols a larger area more thoroughly than many men and much valuable equipment could do in any other way. 


PIONEERING NEVER STOPS 
oeenot even for war! 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 


ELECTRICAL WORLD 
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Researching—engineering—and the 
commercial production of rotary wing 
aircraft have been Kellett’s prime activi- 
ties for over fourteen years. Tremendous 
strides have been made—and our work 
goes on, with efforts redoubled. Today, 
Kelletts are “‘earmarked”’ for the U.S.A. 
A.F. We can't give you the details now, 
but keep Kellett rotary wing aircraft in 
mind when you think of the future. 
While we're cooperating with the 
Army in speeding the development of 
rotary wing aircraft, we're also supplying 
vital parts for many of our nation’s best 


bombers and fighters important 
work that requires highest skill and air- 
craft manufacturing ‘know how.”’ 

Kellett is looking forward to the time 
when this skill and experience can be 
turned to peacetime benefits . . . to 
provide you with Kelletts to cut time 
and costs in patrolling electric power 
lines, oil pipe lines, in transporting mail 
and passengers, dusting crops, and for 
other services to industry, commerce, 
forestry and agriculture. Kellett Aircraft 
Corporation, Upper Darby (Philadel- 
phia), Pennsylvania. 


KELLETT 


(1998) 


gout © 
pout 


f an CD ial 2. 
i 
A Kellett rotary wing ship accompanied 
Admiral Byrd on his voyage to the South? 


Eastern Air Line's Kellett flew mail for 1 {a 
year from Philadelphia's Post Office roc 


Kellett looks torward enthusiastically 0? 
future of expanding service to the natioe 
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ie , Type AP-40; 15-kv., 100-amps. Continuous; 1800- 
‘ 3 amps. Interrupting Rating, Pole Mounted. 
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© \UTOMATIC SERVICE RESTORER 


proves fuse protection in- faults, therefore, can be cleared imme- 
adequate for important loads diately in any number. 


: You get a choice of reclosing intervals; 
Have you rural or other lines that need ron ; 7 
: easy, positive, outside adjustment of 
full protection? : ; ; ; 
inverse-time-delay trip mechanism; fast 
arc extinguishment which saves oil, 
saves maintenance. 


“i 


’ 


You can clear immediately any num- 
ber of transient faults with the pole- 
omnes ganer aera eo Ask for Bulletin No. 79 which illustrates 
celia peg Se coe eo a and explains in detail why this motor- 
a iia cae eo a! mt a : wound spring - actuated Automatic 
without lockout-—during a storm. What Service Restorer offers safe, reliable 
a. ieediitie thot tine lexi been peo- clearance of any number of transient 
. faults. 
tected with fuses! 


c. H. Cutter G. 8. Kirkwood Filbert & Fredericks 
1015 Securities Bidg 437 S. Hill St 90 West St 


Automatically rewinding its spring- Seattle, 1, Wash. Los Angeles, 13, New York, 6, N. Y 
stored operating energy after each J. E. Redmond Co. Northwest Supply Co. A. A. Marrs 

o 444 W Madison St 909 East 2nd St 526 Dwight Bidg 
closing, you have enough stored ener- Phoenix, Ariz Butte, Montana = Kansas City, Mo 
gy for four circuit Openings. Transient Other Representatives in Principal Cities 


Pacific Electric Mise. Corporation 


5815 THIRD ST., SAN FRANCISCO, 24, CALIF. DUNES HIGHWAY, GARY, INDIANA 
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W OF ACCOMPLISHMENTS 


Behind those pistory-makins headlines made on the pattiefront during ar 
the past yeat are the mem, tools, and ma t have puilt An 
ships in 4 matter of days instead of months - - roduced guns, planes, fat 
and tanks in und eamed-of quantities. In there, pitching for a8 y * 
Shell Industrial Lu cants—4 few © hich are : 

oO 


Axis strike-out, are 


high-spotted here. 


SHELL VIRGO OILS 


This line of soluble metal working oils 

combines high coo efficiency with 

good rust protection. Shell Viré° 

can be removed with water, leaving the 

metal surface clean enough t paint. 
cteristics 


eir high wetting 
them extremely economical to use- 


AMERICAS WAR F. 























AFRICA. Sept. 8 - 
x came as dispirited Ite 


* Canadian troops 


——stery |! 








Dhink of We 


When you are thinking of materials to meet technical needs of post- 

war production don’t let ‘‘newness” blind you to the virtues of proven 
| things—-not new. Take Mica, for example, as a material having prop- 
erties so combined that for certain purposes no other material makes 
| | a satisfactory substitute—and in many instances no other material 
| can even temporarily serve as a substitute. Mica is an electric insulator 
| practically unaffected by heat and cold and is impervious to moisture 
| and oil. It offers high resistance to friction wear and chemical action. 


It is literally true that without Mica vital electrical parts, in many 


appliances of peace and many implements of war, could not properly 


function. 


| Think of Mica and the properties of Mica in your post-war production 
planning——then think of Macallen and accept the cooperation of Macal- 
len experience and Macallen engineers in fitting Macallen Mica to 
your needs. 


Send for our 50th Anniversary book “ Macallen and Mica.” 


THE MACALLEN CO. 


16 MACALLEN ST., BOSTON 
CHICAGO: 565 W. WASHINGTON BLVD. — CLEVELAND: 1005 LEADER BLDG. 
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GIVE YOUR MOTORS 
THIS OVERLOAD PROTECTION 


0 
»ocT0 ASSURE PRODUCTION 


Extremes in ambient temperature do 
not affect the performance of the 
Thermaload V . . . because overload 
alone trips the Monitor Compensated 
Overload Relay. In tests at 600% 
heater rating ... at the two extreme 
temperatures shown above . . . the 
tripping time varied only a few sec- 
onds. Your motors may never be sub- 
jected to such conditions but remem- 
ber . . . even normal variations in 
temperature will affect the operation 
of thermal overload relays unless 
these relays are compensated. Play 
safe ... specify the Monitor Therma- 
load V Solenoid Starter for original 
equipment and replacement. 


The Monitor 
THERMALOAD V 


SOLENOID STARTER 


The Monitor Thermaload V Solenoid Starter will 
provide the highest degree of overload protection 
available for your valuable motors. It will give 
the same full protection in hot, cold or change- 
able temperatures. It is designed so that care- 
less or over-zealous operators cannot “block in” 
the reset button to prevent the trip. Shock-proof 
mounting separates magnet frame from base. 
Quality construction provides long life. Thought- 
ful design provides for easily-interchangeable 
coils for different voltages—quick replacement of 
double-break silver contacts. 


Add these features up . . . consider Monitor’s 55 
year record of important contributions to pre- 
cision motor control . . . and it is evident that for 
motors of up to 7.5 H.P., 

110-550 Volts A.C. the | 4, precess—we con promics 


. r PROMPT DELIVERY 
Monitor Thermaload V anar Geir Ptenss tone. 
; , 721. ply with existing priority 
is your best bet for over ae sun cng I va 


load protection. 


TheMonitorControllerCompany 


| GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 


— 
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“Insulation Can Cover 
a Multitude of Sins’ 


—says *Romey 





“All the materials that go into a 
Rome cable have to be good. We 
have a heritage to protect... along 
recognized quality to maintain”... 
says Romey. “We roll our own cop- 
per rods, draw our own wire, do our 
own stranding and insulating. We 
watch every operation with an eagle 
eye because a cable is no better 
than its weakest spot. 





“When we've filled an order and 
have it all packed for shipping, we 
know it’s good because it’s made of 
the right stuff—inside and out.” 


It has to be this way because our 
customers are our friends. We make 
friends with the quality of our prod- 
ucts and the personal service we 
render. 


We're looking forward to the time 
when we will again be free to sup- 


ply you. 


*Copr. 1943 RCC 
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ARNESSED water power will 
drive this 218-ton giant... to 
produce 32,000 more kw. for 
America’s war plants. 

Mounting needs for electric light 
and power demand peak output 
from all turbo-generating equip- 
ment. 

Texaco Regal Oils provide efficient 
lubrication for all types of turbines, 
both steam and hydro. Assuring 
normal bearing temperatures, 
Texaco Regal Oils keep governors 
instantly responsive to every load 
change. They keep turbine lubri- 
cation systems clean, rapidly free 
themselves from air and water, 
highly resist oxidation, gum for- 
mation, sludging. They are rust and 
oxidation inhibited. 

A Texaco Lubrication Engineer is 
freely at your service through more 
than 2300 wholesale distributing 
points in the 48 States. 

The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 





EIN FRED ALLEN‘ EVERY 
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THEY PREFER TEXACO 


%* More buses, more bus lines and more bus-miles are lubri- 
cated with Texaco than with any other brand. 


%* More stationary Diesel horsepower in the U. S. is lubri- 
cated with Texaco than with any other brand. 


%* More Diesel horsepower on streamlined trains in the U. S. 
is lubricated with Texaco than with all other brands combined. 


* More locomotives and railroad cars in the U. S. are lubri- 
cated with Texaco than with any other brand. 


%& More revenue airline miles in the U. S. are flown with 
Texaco than with any other brand. 







HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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2. Put one conductor in commecter, push 
harrier disc up emainet this sonductor, 
then slide otter expose’ coniuctor inte 


1. Remove leet sheathing on beth sidez 

of cable for 10 inches, utmerep binger 

tape ani remove the fillers - tnen cut 

ff 2 isches of shielding tape and insu- the cogjer sonnet or. Stop type comes~ 
ot, exposing the copper conductor ter cen also be weed 
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Typical pages from the new Harvel Oil 
Stop Manual for Electrical Utilities. . 





HARVEL OIL STOP, as used by leading utilities, pro- SEND FOR FREE COPY of this generously illustrated, 16 


. . . . . page manual prepared especially for utilities engineers. It co 
vides an absolute oil seal on stop joints, splices, terminals tins mseny teintak sugieeiohs Sot edkides tele ae 


| | and connections. These applications are fully described and oil tight terminals that will reduce the cost of your ope 
| and shown in the new Harvel Oil Stop Manual by text tions, and will assure protection 
and illustrations. Full details are given regarding the against electrical failures in cables 
properties, versatility, methods of applications, tests and where oil pressure is encountered. 
| specific uses of Harvel Oil Stop. Welee Sor thie informative ee 
ual... TODAY. Other Irvington 
IRVINGTON VARNISH & INSULATOR COMPANY materials used for splicing: Irving- 
IRVINGTON, NEW JERSEY, U. S. A. ton Bias-Cut Varnished Cambric 
PLANTS AT IRVINGTON, N. J. & HAMILTON, ONT., CAN. Tape, and Cardolite Nos. 590 


ee ond 708. 


Representatives in 20 Principal Cities 
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CROUSE-HINDS 
WUC mC Cae 


For Heating, Air Conditioning, Refrigeration 


FOR HAZARDOUS LOCATIONS 
Explosion-Proof and Dust-Tight — 


Suitable for use in atmospheres containing 
ethyl ether vapor; gasoline, naptha, petroleum, 
benzol, alcohols, acetone, lacquer solvent 
vapors and natural gas; metal dust; carbon 
black, coal or coke dust; grain dust; combus- 
tible fibers. 


Type HRC 


Mercury tube switch. 

Threaded flame-tight cover. 

Through feed '2-inch union hubs. Either hub can be capped. 
Accurate thermometer for indicating room temperature. 


Locking arrangement can be furnished to prevent regulating by 
unauthorized persons. 


Listed in Condulet Catalog No. 2500, Section 85, Page 50-3 


Type HR 


Contactor snap switch. 

Ground surface flame-tight cover. 

Reversible. *%-inch hub can be at top, bottom. or either side. 

Accurate thermometer for indicating room temperature. 

Regulating knob removable to prevent unauthorized regulating. 
Listed in Condulet Catalog No. 2500, Section 85, Page 50-4. 


FOR NON-HAZARDOUS LOCATIONS 


Type FHRC 


Mercury tube switch. 

Through feed %-inch hubs flush with top and bottom of body. Remov- 
able plug for either hub. 

Accurate thermometer for indicating room temperature. 
Locking arrangement can be furnished so thermostat can only be 
regulated by authorized persons. 


Listed in Condulet Catalog No. 2500, Section 50, Page 228. AGU eee 


CROUSE-HINDS COMPANY 
SYRACUSE. N. Y., U.S.A. 


iF 30ston —- Chicago — Cincinnati — Cleveland —Dallas — Denver — Detroit — Houston — Indianapoli Kansas City 
Los Angeles —Milwaukee— Minneapolis -New York —Philadelphia— Pittsburgh —San Francisco — Seattle Sy oui Washington 
Resident Product Engineers: Albany — Atlanta — Charlotte —New Orleans 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 
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Envelope... 






Transite Conduit saves on labor and material, for it is so 






; strong it needs no protective casing. It maintains its 
strength and true form under heavy earth loads and 
traffic pressure. Can't rot . . . effectively resists soil 








| & corrosion, smoke and fumes. 
















For Use 
With a 
Protective 
Casing . .- 





Transite Korduct is thinner walled, lower priced, other- 
wise identical with Transite Conduit. Its long lengths 
mean fewer joints, fewer spacers. And its unusually 
high rate of heat dissipation lowers cable operating tem- 
peratures, boosts system capacity. 





- BOTH THESE DUCTS PROVIDE THESE ADVANTAGES AS WELL ::: 














1. Minimize fire hazard—Transite Ductscan- _ placed at any time with virtually no dam- 
not burn because they are made of asbestos _age to sheathing. 


and cement. They will not contribute to the k . : ; y 
4. Save time on installation— Light in 


eS : weight, supplied in long lengths, Transite 
2. Eliminate electrolysis problem — Inor- Ducts are so easy to assemble that only 
ganic and non-metallic, Transite Ducts can 4,6 minimum of time and 
never be affected by electrolytic action. 


formation of explosive or combustible gases. 





expense is required for 
3. Make cable pulls easy—The smooth any job. Write for Data 
bore of Transite Ducts speeds up cable Book DS-410, Johns- 
installation. Because the ducts stay smooth Manville, 22 E. 40th St., 
in service, cables can be removed and re- New York 16,N. Y. 






UT) Johns-Manville TRANSITE KORDUCT— 


for installation in concrete 


Vi TRANSITFE CONDUIT— 
tA lJ for exposed work and isstal 


lation underground without oa 







RTE AA A as ge vata oe 


concrete encasement 
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Anatomy class in a rubber plant 


etricians’ gloves improved by B. F. Goodrich developments 


OR years, electric linemen were 
handicapped in their difficult work 
only by the fact that they had to 
ar two pairs of gloves but also be- 
se the rubber inner pair was stiff 
d hard to work in. Such gloves have 
g been made by repeated dippings 
hand-shaped forms in rubber solu- 
bas until the rubber was thick enough 
provide the needed protection. But 
t dippings built up layers. And the 
ets made the gloves stiff. 
The first real improvement came 
nen B. F. Goodrich developed the 
Ode process which made it possible 


ECTRICAL WORLD e 
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to get the needed thickness with a 
single dipping in pure liquid latex. 
The stiffening effect of the layers was 
eliminated. Anode electricians’ gloves 
were flexible; as a result seemed much 
lighter, made the lineman’s job easier. 

Then B. F. Goodrich research men 
took another forward step. They 
studied the anatomy of human hands. 
They made photographs, plaster 
models of hands in repose and hands 
at work. From these studies they made 
forms with scientifically curved fingers. 
Using these forms and the Anode 
process they made electricians’ gloves 


1943 


that surprised even hard-boiled line- 
men who had never known such com- 
fort and flexibility in rubber gloves, 
who discovered that B. F. Goodrich 
Curv-Flex gloves actually made their 
work easier. 

The B. F. Goodrich representative 
near you will be glad to show you 
how these gloves promote comfort, 
efficiency and safety. Call him, or 
write The B. F. Goodrich Company, 
Industrial Products Division, Akron, 


Ohio. Fibs 


B.F. Goodrich 


Electricians’ Gloves 
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Third of a series of statements about ETL comprehensive services 





COMPREHENSIVE SERVICES 
IN PROMOTION OF GOOD QUALITY 
IN LAMPS AND LIGHTING 


No form of examination has been devised that in newly completed lamps 
will infallibly detect every source of difficulty that may develop in service. 
For this reason ETL maintains inspectors in various parts of the country 
who follow the condition of lamps after shipment from factories; who observe 
the performance of lamps in service; who examine the condition of lamps 
returned from service; and who investigate conditions under which lamps 
operate. These experienced inspectors, graduates of the organization’s 
work in lamp factories and at ETL headquarters, operating under close 
direction from headquarters, with the mutual aid that comes from exchange 
of experience in different parts of the country, render invaluable assistance 
in the effort of ETL in behalf of its clients to safeguard quality of lamps 


made by client manufacturers. 


This is the third element of ETL’s comprehensive services in connection with 
lamps and lighting. These inspections and investigations under service con- 
ditions attain to higher effectiveness than they otherwise could because they 
are coordinated with inspections and tests at the producers’ plants and with 


testing and research at ETL headquarters. 


<—_—_—_—:[ee?YiIU 


ELECTRICAL TESTING LABORATORIES, INC. 


2 EAST END AVENUE AT 79th STREET, NEW YORK 21, N.Y. 
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% Our Bulletin #401 lists a large 

variety of couplers, parallel groove 

clamps, reducers, stud connectors, tees, 

terminals, etc. These are made for bar, 

tubing, wire, rod, and cable in the 

clamp, solder, or shrink fit style We | Whether your power connector requirements 
= list a B gee sn line of expansion = cqn be filled by standard fittings or necessitate 
Oe special designs, such as illustrated by the large 


You should have a copy of this bul- : ; 
letin, it will be sent free upon request. tee connector in the accompanying photograph, 
If you do not find therein the type of ‘THREE E” has it. The six copper bars are cast 


connector you want, give us your spe- to the body of connector to obtain equivalent 
cha a have — facili- of one solid piece casting. This construction 
les for producing special types. eliminates sweated or pinned joints. These con- 


All connectors are made of high grade : iat 
copper or copper alloy properly pro- nectors were made for an important job asso- 
portioned and accurately machined. ciated with the war effort. 


eal F NGINEERS ee ‘ec 


MELROSE a ILLINOIS 
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LINE AND FIELD 
AMMETERS > 

eb ® 

DOOR TO OVERLOAD 
RELAY COMPART- 
MENT AT RIGHT > 


EXCIFER FIELD 
RHEOSTAT > 


FIELD-PANEL AND 
DISCHARGE RE- 
SISTORS MOUNTED 
IN THIS COM- 
PARTMENT > 


STANDARD STARTER 


COMPLETE UNITS IN 





ELECTRONIC RELAY APPLIES 


D-C TO FIELD AUTOMATICALLY 


View shows automatic field-panel which is 
mounted in lower compartment of front 


cubicle and is of tilting-panel type. 


adjustable, electronic-type relay applies direct 
current to motor field to pull motor into syn- 


chronism automatically. 


pLETELY ce 
ECsM oo™ AUTOMATIC 
THE ELECTRIC CONTROLLER & MFG. CO., Cleveland 4, Ohio 


(2014) 
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At left above, is compensator-mechanism 
for reduced voltage starting and at right is 
contactor for full voltage starting. Depend- 
ing upon the type of starter selected, one or 
the other of the above is mounted in oil 
tank at rear. 


very RESPECT 


ITH all internal wiring complete and 

totally enclosed (NEMA Type I enclosure), 
these unit-type starters may be mounted out in 
the plant alongside the motors they control or 
in a separate control room. 


Arranged for two or three phase service. 
Maximum ratings—(reduced voltage) 150 H.P., 
220 volts and 300 H.P., 440 and 550 volts—(full 
voltage) 400 H.P., 220 volts and 800 H.P., 440 
and 550 volts. 


Standard features include equipment as illus- 
trated above. Optional features include other 
NEMA Types of enclosures; voltmeter and other 
instruments; indicating light; field-removal and 
automatic resynchronization should motor pull 
out-of-step, etc. 


Complete details given in Bulletin 1075-A. 
Ask for your copy to-day. 
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Companion Line to Bulletin 1076-A, Air-Break Starter; 
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Starters 


FIFTY YEARS 


OF QUALITY IN THE 
MANUFACTURE OF 
ELECTRICAL EQUIPMENT 
FOR CIRCUIT PROTECTION 
*% 1893-1943 *% 

SHAWMUT IS 

THE WORD 


FOR FUSES 


THE CHASE-SHAWMUT COMPANY 


, . | NEWBURYPORT, MASSACHUSETTS 
| 
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| DONALD P. MOSSMAN, inc. 


6133 N. Northwest Highway, Chicago (31), Illinois 


50 (2016) 











OSSMAN Heavy Duty, Multiple Contact, Posi- 
tive Action Switches have proven excellent 
components for indication in remote control or tele- 
metering; supervisory control circuits in load dis- 
patching; communication control circuits in utility and 
industrial plants; testing and calibration in meter 
departments. 
Catalog is shown opened to the Mossman 4101 Lever 
Switch which can be secured in combinations as high 
as 12 springs per position, 24 springs per pile-up, or 
48 springs total. Any combination of five basic con- 
tact forms may be built up to meet the required 
application. 
The No. 4101 is a big, tough unit... once locked in 
place, all the jar and vibration in the world won't 
change its position. Constant adjustment is made 
certain by the heavily constructed chassis ... a heavy 
brass frame, rigidly braced. This supports a chro- 
mium plated latch plate and spring actuated piston, 
in which a roller is mounted clevis fashion. 
Standard heavy duty contacts are of 3/16” diameter 
fine silver—10 amperes, 110 volts A.C.— non-induc- 
tive. Extra heavy duty contacts are of 5/16” silver 
alloy—20 amperes, 110 volts A.C.—non-inductive. 
The new Mossman Catalog is full of detailed draw- 
ings and data on the construction of the full Mossman 
line of electrical components which include many 
types of heavy duty, multiple circuit lever switches, 
turn switches, push switches, plug jacks and special 
switching components. Write for it today. 
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ee that’s why you can always depend on the 
uniform high quality of 
WOLVERINE condenser tubes 


Here’s a line of real All-American caliber—a line that presents an im- 
pregnable defense to any defective condenser tube billet. 





We call your particular attention to the center position, the Wolverine 
Inspection-before-Extrusion process. This player was developed by 












Wolverine, and is one of the most important members of the team. He 


plays in every game, every year. 


His job is to watch for flaws before any billet enters the extrusion press. 
And if he finds a flaw—well, that billet is immediately thrown for a loss. 


After years of developing and perfecting the extrusion method of mak- 
ing condenser tube, this Inspection-before-Extrusion is still the only sure 
way we know to guard against flaws entering the finished tube. 


So if you want condenser tubes of high uniform quality,—quality that 








is now controlled from ore to finished product—put Wolverine on your 


schedule. 











Fs a eamless Copper — | Aen 
1427 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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Yee ees ROTOR 


You’ve never seen a motor like this new Fairbanks-Morse Motor, because never before 
have so much stamina, versatility, and protection been built into one motor housing! 


CHECK THESE POINTS... 


Y 1. 40° C. Motor. VY 2. Protected frame. 


Y 3. Conduit box has controls that give new meaning to ‘‘adaptable,”’ 
*“convenient,”’ and ‘‘handy.” 


Y 4. Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY rotor 
centrifugally cast in ONE piece and of COPPER. 


If you are buying motors now but want them to be up-to-date for postwar production, see 
this motor demonstrated. There’s no other way to appreciate how much more it 
offers you! Fairbanks, Morse & Co., Fairbanks-Morse Building, Chicago 5, Illinois. 
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oy Fe ee ee 8 we ee as a | 


oy xt: 
TYPES OF 





1 








1321 ARCH STREET, PHILADELPHIA 7, PA. 






DISTRICT ENGINEERING OFFICES: ATLANTA «~ BALTIMORE ». BOSTON . BUFFALO CHICAGO . CINCINNATI . CLEVELAND 
DALLAS .« DENVER - DETROIT « HARTFORD «. INDIANAPOLIS « LOS ANGELES » MINNEAPOLIS «- MONTREAL 






NEW YORK. PITTSBURGH . ST. LOUIS - SAN FRANCISCO .«. SEATTLE »« SYRACUSE « TORONTO . WASHINGTON 
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HAT was Anaconda Wire & Cable Company's first requirement for the 
eving to be used on coils they are building for certain vital war equipment. 


“Give us sleeving that's rugged ...it has to do more than pass the stand- 
ard tests, because it will have to take plenty of punishment after it leaves 
here. We know where these coils are going... and we know they've got 


to stand up! 


“And another thing — most of them are needed yesterday, so we re ship- 
ping ‘em out each day as soon as they pass final tests. We run into 
trouble if the sleeving isn't smooth on the inside — it slows us down 
because most of our leads are dead soft or stranded. It may sound like a 


little thing’ ~ but it's important. 
“Besides, we want fast color and fast delivery.” 


hat are your requirements? Write, wire, or phone us, and we will ship at 


e, either from nearby wholesaler's stock or direct from our own. 


NAL VARNISHED P 


TELEPHONE CABLE ADDRESS 


RAHWAY 7-2171 
RANDOLPH AVENUE * 


} - 
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NATVAR: RAHWAY, N. J. 
WOODBRIDGE 


Operator at the 
Muskegon plant of 
Anaconda Wire & 
Cable Co. slipping 
Natvar sleeving on 
coil leads. 


@ Varnished cambric—-straight cut and bias 
® Varnished cable tape 

@ Varnished canvas 

@ Varnished duck 

® Varnished cellulose acetate 

® Varnished papers 

®@ Varnished tubings and sleevings 

®@ Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded Vinylite tubings 


@ Extruded Vinylite identification markers 


Write for bulletins 


UCTS 


JERSEY 


NEW 


(2021) 55 














For QUICKER Vision on Critical Work 


Precision machine operations, close tolerance inspection 
and assembly work—all require quick, accurate vision 
that is only obtainable with high intensity, “Sharp Focus” 
lighting. Such illumination should be used to supplement 
good general lighting and provide from 100 to 300 foot- 
candles directly on the critical work area. 

Westinghouse Focalaire units, for “close up” vision, 
are now available for practically every industrial applica- 
tion. All are sturdily built, extremely efficient in light out- 
put and easily directed on the work by simple adjustment 
of the ball-clip joints. 

With many models to choose from, you can get the 
exact lighting you need. See your Westinghouse Lighting 
Representative without delay! Or write Westinghouse 
Electric & Manufacturing Company, Edgewater Park, 
Cleveland, Ohio, for book B-3310. 


Westi ghouse 





PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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HEngineering Resourcefulness 


g—a “plus” for your structural jobs 


- 
URING the many years we have fab- 
ricated and erected steel structures 

for the electric power industry, one charac- 

teristic of American Bridge service has had 
more to do with the success of the jobs we 
have handled than anvthing else. It isn’t 

a tangible factor. We can’t write it into 

contracts. But every project benefits from it. 

You may have heard it called engineering 

resourcefulness. 

What is this quality worth to you? ... 
It meas that every job American Bridge 
undertakes—whether it is the steelwork for 
a generating station, the towers for a trans- 
mission line, a substation structure, or an 


electrification project—will profit from an 


4 


A 


re - Boston - 


, | * Minneapolis 
Columbia Steel Company 


\ United States St 


* Detroit - Duluth 


San Francisco, P 
eel Export Compa 


Chicago 
* New York - Philadelphia 


unsurpassed background of structural ex- 
perience. It means that each project, no 
matter how large or how small, will receive 
the same painstaking care in planning. fab- 
rication and- construction. 

Engineering resourcefulness gave our or- 
ganization its worldwide scope of operation. 
This same resourcefulness now is enabling 
us to serve the war needs of our country in 
numerous ways, including even the manu- 
facture of high-precision military equip- 
ment. We value this opportunity. But when 
peace returns, you'll find us “doing business 
at the old stand” as fabricators and erectors 
of structural steel, better prepared than ever 


to serve your post-w ar needs. 


ICAN BRIDGE COMPAN 


és, Frick Building, Pittsburgh, Pa 


Cincinnati - Cleveland 


St. Louis 


acific Coast Distributors 
ny, New York 
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capacity. These are direct fired with pulverized coal by 
B&W Pulverizers. This striking illustration shows the 
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The gigantic job being done by 
American power plants in supplying the 
electrical energy that drives the greatest 
industrial war machine the world has 
ever seen is evident in the almost in- 
credible number of ships, planes, tanks, 
guns of all kinds, and other equipment 
being produced to defeat the Axis. And 
for this great surge of power, credit must 
be given to the public utilities, which had 
the vision to foresee an enormously in- 
creased demand for power and to have 


adequate facilities ready to meet it. 
Among these is The Dayton Power & 
Light Company, which increased the 
generating capacity of Millers Ford 
Station 70 per cent in the past five years 
to meet the requirements of an already 
heavily industrialized district. For care- 
ful and accurate planning, — "Well 
Done!" to The Dayton Power and Light 
Company and to all other power com- 
panies for their unceasing aid to the 
cause of the United Nations. 


Army-Navy ‘’E’ flags have been 
awarded to four B&W plants, and also 
the Maritime Commission Award flags 
to the Barberton, Ohio, Plant. 


THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET, NEW YORK 6, N. Y. 
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THE CAREFUL INVESTOR JUDGES A SECURITY 


BY THE HISTORY OF ITS PERFORMANCE 


[CENTURY OF CONTINUOUS REDUCTON TS] 


THE KERITE wisest? COMPANY INS 


NEW YORK CHICAGO SAN FRANCISCO 
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Industry Organization 


In the post-war planning by the electric 
utility industry attention is being paid to load 
and system planning and employment, but what, 
if anything, is being done about industry organ- 
ization? In other words, how is it going to be 
possible to plan for industry action unless we 
know what kind of an organization will be avail- 
able to do the job? 

At the present time the industry luxuriates 
in four national organizations, It has the Edison 
Electric Institute, the Association of Edison 
Illuminating Companies, the Council of Electric 
Operating Companies and the group paying for 
the co-operative advertising program. While 
there may be good and sufficient reasons for the 
separate existence of all these national organ- 
izations at the present time, must we have all of 
them, or even most of them, after the war? 

There are three big jobs to be done; one is 
the promotion of the use of electricity, another 
is the improvement of utility operations and the 
third is the education of public and employee in 
the benefits to be derived from private owner- 
ship and operation of utilities. All three jobs 
need national planning and direction. Can these 
jobs be done by one organization or is a separate 
association needed for each? 

The promotion of the use of electricity is a 
bigger thing than just the utility industry. It 
affects the manufacturer, wholesaler, contractor 
and dealer vitally, and any promotional job 
that is tried which does not have the support of 
all these groups will operate at a disadvantage. 
Obviously, then, this market promotion job 
needs an organization that operates under the 
joint sponsorship of all groups. It does not need 
a separate utility organization. 

The other two jobs—operations and edu- 


cation—need separate approaches, and while 
they can be combined within a single national 
organization, there may be some advantages in 
keeping them separate. 

Operations, which means engineering, op- 
erating physical plant, sales and accounting, is 
pretty much the same regardless of ownership. 
The publicly owned properties and the private- 
ly owned companies have mutual problems and 
there might be many advantages in having the 
two ownership groups work together in this non- 
controversial field. Some of the obvious benefits 
are standards of equipment performance, rela- 
tions with manufacturers, standards of practice, 
market There 
are also the advantages that come from just 
working together. And, finally, there is the very 
great benefit to be derived from a membership 


research and load studies. 


that is representative of the entire industry. 

The educational program, of course, in- 
volves only the privately owned companies. One 
essential part of that program, advertising, has 
in two years made a splendid start, but it still 
lacks a sponsor organization. With all kinds of 
public information, including the advertising 
program, tied together with employee informa- 
tion and education into one sponsor organization, 
the utility industry would have something on 
which to build solidly for the future. 

Such an industry organization set up as is 
here suggested, while different from what we 
have, would not necessarily mean scrapping 
everything, for many of the elements that would 
be needed are at hand and could be used in a 
reorganization. 

Certainly, something of this nature must 
be considered if successful national direction 
is to be given to the industry’s post-war plans. 








Network Supervisory System 
Guides Test and Maintenance 


Simplified, low-cost network supervisory system gives selective jn¢ 
cation of open or closed position of 64 protectors on Oklahoma (; 
network using thirteen conductors of eleven-pair telephone cq} 


JOE L. BARKER, Oklahoma Gas & Electric Company, Oklahoma City 


Telephone type,” 

relay (show irf 

cdeenergized position) 
CIRCUIT NO.T 


_3 Cable 
{ conductors 


, _ 
' “B’ Switch No./ 


‘ 
’ 


(auxiliary switch 
in network proftec- 
tor-open when pro- 
tector /s closed) 


CIRCUIT NO. I 


Selector 


6 Cable 


' “b” Switch No, 


Na 2° 
CIRCUIT NO. IL 


JUDICIOUS CIRCUIT DESIGN reduces number of conductors required for supervision to a minimum; diagrams show steps in evolutic 


of final circuit 


BY ELIMINATING some of the 
elaborate features usually incorpo- 
rated in such schemes a simplified 
network supervisory system has been 
evolved for the Oklahoma City low- 
voltage underground network which, 
while not original in fundamental de- 
sign, is believed to be unique in its 
application. 

On the Oklahoma City network, 
which is served by five 13.8-kv. pri- 
mary feeders, this supervisory system 
provides selective indication of the 
position of 64 associated network 
protectors. The indication is given 
at the network operating center over 
thirteen conductors of an existing 
eleven-pair telephone cable. 
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To remaining “b” switches—»fdr.No.5 Fdr.No4 Fdr.No.3 Fdr.No2 Fdr.No! 
CIRCUIT NO. Iv 





Economic feasibility of the system 
is evidenced by the reduction it has 
effected in the cost of maintenance 
and operation of the network. Prior 
to its installation weekly tests of each 
13.8-kv. network feeder, for reverse 
current operation of protector relays, 
required 2} to four hours. These 
same tests are now completed in less 
than five minutes, if no network pro- 
tectors fail to function. 

The supervisory system was de- 
signed with the following require- 
ments in mind: 

1. To provide at a central location 
positive, instantaneous indication of 
the open or closed condition of each 
feeder network protector. 
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conductors-”” 






‘ 2 Cable 
; conductors “Switch No.J,> 


---= Oxidle film=------ 
rectifiers 
“b’Switch No.2 


2. To be capable of expansion a! 
reasonable cost to take care of addi: 
tional network protectors as required. 7 e 

3. To be simple, economical and 
reliable. 

Periodic inspection, maintenance 
and electrical test of network pro 
tectors has been considered funda 
mental on the Oklahoma Gas & Elec- 
tric system. However, as the under- 
ground system grew, this operating 
policy caused increased work and in- 
creased driving in downtown streel 
traffic. The complete replacement of 
older types of solenoid-operated pro 
tectors with more modern units ha 
eliminated the need for routine in 
spections and maintenance. Test i! 

















tions at the central control panel 
the new supervisory system are 
ysed as a guide in determining 
need for protector maintenance 
provide the system dispatcher 
accurate information for control 
primary network feeders. 


















Operating Features 

tive ing : 

The new supervisory system was 
bma Cj jgned around an existing eleven- 
ne cablmr telephone cable that connects all 
work transformer vaults with the 
nt of switching control of the 
8-kv. primary network feeders. 
» system has several unusual fea- 


es. 


_It indicates, almost instantly, 
h network protector’s open or 
sed position, time lag being that 
uired to pick up or drop out a 
phone relay. 

D. Individual indications are ob- 
ed on a total of 64 independent 
tches by using only thirteen con- 
tors of the telephone cable. 

B. Simple 60-cycle circuits and 
nventional electrical equipment 
re used. 

upervisory control panel and 
inet, shown in the accompanying 
stration, are located at network 
erating headquarters near the 
tch control panel for the 13.8-kv. 
work feeders. Provided on the 
pervisory panel are a _ master 
tch, ground detector switch with 
icating lamps, a six-position ro- 
y selector switch (one position for 
h 13.8-kv. feeder and an “off” 
ition) and a double row of red 
1 green indicating lamps. A six- 
d drum, geared to the selector 
ich, is adjacerit to the indicating 










~ 












qu <= 


Fd. No] 


ision al Mihps. This drum rotates to bring 
of addi side flush with the panel surface 
quired. each position of the selector 
cal andMMtch. Each side so exposed carries 


st of transformer vaults connected 
tenance Mithe 13.8-kv. network feeder indi- 
rk pro: Miled by the selector switch. 
funda- When an operator desires to check 
& Elec: MM reverse current operation of pro- 
under MiBor relays on a given feeder he 
erating Mies the master switch, turns the 
and in MiBctor switch to the position of the 
| streel MMlired feeder, thus exposing the 
nent of Miisformer vault designations cor- 
od Pi Mponding to that feeder on the 
its ha iim. Either the red or green indi- 
ine I Ging lamp opposite each vault desig- 
est 1” Mion on the drum will glow, depend- 











1943 











ing on whether the network protector 
in that vault is closed or open. 
With a primary feeder energized, 
all prote¢tors on the feeder will nor- 
mally be closed and the red lamps 
should glow. To check reverse cur- 
rent operation of protector relays the 
operator trips the primary feeder oil 
circuit breaker. Transformers and 





ne Oe ee = 
_ one , 


@ | ; 
EY 


ed seek ee 


SUPERVISORY CONTROL PANEL and 
cabinet adjoins network feeder control 
board at operating center—{above) top 
view, (below) rear view of opened super- 
visory panel and cabinet 


primary cable on that feeder are then 
energized by backfeed from the sec- 
ondary network bus. This reverse 
current flow through the network 
protectors causes their trip circuits to 
close and the protectors to open auto- 
matically. Any protector failing to 
open is immediately known, since 
the corresponding indicating light on 
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the supervisory panel will not change 
from red to green as it should. Time 
lag of the protector on opening gives 
the operator an indication as to pro- 
tector relay adjustment and opera- 
tion. 

On reclosing the primary feeder oil 
circuit breaker individual protectors 
close and _ panel-indicating lights 
change from green to red. Protectors 
that fail to close or that “pump” and 
the time required for any protector 
to close are immediately indicated. 

In the course of regular network 
operation if a fault occurs on any 
primary feeder the 13.8-kv. oil circuit 
breaker trips automatically. The op- 
erator then can use the supervisory 
system to check that feeder position 
and verify the proper opening of all 
protectors on it, or locate any pro- 
tector which fails to open. 


Circuit Design 


For simplicity in visualizing the 
electrical connections of the super- 
visory system they have been dia- 
grammed step by step in the accom- 
panying illustration. 

The circuit that is basic to the 
supervisory system is shown in cir- 
cuit I. Here an auxiliary switch “b” 
in each network protector operates a 
telephone relay equipped with double- 
throw contacts which energize red 
and green indicating lights. The 
auxiliary switch “b” opens when the 
protector closes and closes when the 
protector opens. Thus, the red lamp 
glows when the “b” switch is open, 
indicating that the network protector 
is closed; the green lamp glows only 
when the “b” switch is closed, indi- 
cating that the network protector is 
open. 

This circuiting may be extended 
using a common wire to all “b” 
switches and a separate return to a 
relay for each “b” switch, as in cir- 
cuit II. Indication from “b” switch 
operation is the same as for circuit I. 
The expansion of this circuiting to 
provide indications from 64 network 
protectors would require more con- 
ductors than were available in the 
existing eleven-pair telephone cable. 

To reduce the number of cable 
conductors required oxide-film recti- 
fiers could be used as current blocks 
in the manner shown in circuit III. 
Arrows represent direction_of current 
flow permitted by the rectifiers. With 
“b” switch No. 1 open the rectifier at 
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WIRING DIAGRAM for supervisory system 


“bh” switch No. 2 permits only half- 
wave alternating current to flow in 
the circuit. This half-wave current is 
permitted to pass by the rectifier at 
relay No. 2, but the rectifier at relay 
No. 1 blocks it from relay No. 1. 
Therefore, relay No. 1 is de-energized 
and the red lamp glows. Relay No. 2 
is energized by the half-wave current 
and the green lamp glows. Opening 
switch No. 2 de-energizes both re- 
lays. Closing “b” switch No. 1 ener- 
gizes only relay No. 1. 


Problems Overcome 


Thus, circuit III duplicates circuit 
IJ in performance using only two 
wires instead of the three required 
for circuit III. Extending the scheme 
still further, circuit IV can be set up. 
Thus, two relays operate indicating 
lights to show the position of ten 
“*h” switches by the use of a selector 
switch. 

Six conductors are required be- 
tween the network system and the con- 
trol panel to operate ten switches. 
However, by adding two relays and 
another group of ten switches inde- 
pendent indication can be obtained 
on twenty switches with seven wires. 
Thirty switches can be supervised 
witn eight cable conductors, forty 
with nine, fifty with ten, and so on. 
This scheme was the one used in con- 
necting the 64 network protector 
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Selector switch... 
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SUPERVISORY PANEL 
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auxiliary switches to the indicating 
board as shown in the complete 
wiring diagram. 

D.c. relays were used and coils 
shunted with small capacitors to pre- 
vent contact chattering. On half-wave 
a.c. the coil is not fully energized 
half the time, and the capacitor dis- 
charge through the coil during the 
opposite half-cycle gives smoother re- 
lay operation and permits finer ad- 
justment. 

Selenium-oxide rectifiers were used. 
No oxide-film rectifier is a perfect 
current block. There is always some 
flow of half-wave current against the 
rectifier. To obtain reliable relay op- 
eration excessive paralleling of recti- 
fiers in the block direction must be 
avoided. Since normally all network 
protectors are closed except those on 
the feeder being tested or checked, 
the choice of “b” switches (which are 
open when the protectors are closed) 
was made and parallel rectifier cir- 
cuits thereby reduced. 

In the complete wiring diagram it 
will be noticed that two common con- 
trol wires are used for each feeder 
within the network system itself, and 
that they are isolated from each 
other except when that particular 
feeder is being checked. This is to 
avoid “sneak” or bypass circuits, 
which would cause false indications 
whenever two feeders were de-ener- 
gized or when one feeder and certain 
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N 
NETWORK SYSTEM 















ELECTRICAL WORLD © December 11. }3 




















transformer banks on other feed: 
were de-energized. 

A 48-volt supply circuit was us 
because a lower voltage would invi 
switch contact trouble and a higly 
voltage would impose unnecess: 
strain on the telephone cable insu 
tion. 



























Economic and Operating Experi 


Excluding the existing telepho 
cable, the supervisory system w 
installed at a total cost of slight 
more than $4,000, the major part: 
which was installation labor. 

Records show that in the first ye 
of the system’s operation there was 
considerable reduction in the to 
costs of operation and maintenan 
of the underground network syste 
Analysis of these records indicai 
that more than $750 of this reducti 
is directly attributable to the use 
the supervisory system. This sho 
an annual return of approximately 
percent on the original investme 
In terms of man-hours reducti 
which is now particularly importa 
the first year’s operation saved aly 
650 man-hours. As the network § 
tem grows both investment retum 4 
man-hour savings should increas. 

The system has been in use fot 
year and a half and its operation! 
been completely reliable. Mais 
nance of the supervisory system! 
been negligible. 
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AHO POWER CO. has inaugu- 
ted a job breakdown plan as an ap- 
oach to all job problems. So far 
e plan is being used only in the 
ant department, but it might easily 
» applied to any job problem. It is 
Imittedly new and it is expected that 
finement will come with added ex- 
















prjence. 

The plan was devised to give the 
oup involved all of the knowledge 
ithin the group, through group dis- 
pssion, of each job problem before 
e job starts. It has resulted in 
eatly reduced outage time of the 
achine or piece of equipment in- 
iIved, places men of the proper atti- 
des where they belong and brings 
the attention of all the hazards 
hich can bé anticipated from past 
perience, and this by making known 
the entire group for their informa- 
n all the trade knowledge so neces- 
ry to proper control of any job. 


er feeda 


was us 
yuld invi 
| a high 
nnecessa 
ble insu 


x perien 











telephor 
stem w 
rf slight 
or part q 
r, 

first ye 


ere was All Participate 
the tot 

a I of ee 
intenan n brief, the group plan of han 





ing a job is as follows: Job super- 
tendents, foremen and all men who 
ill work on~the job in any capacity 
e first brought together at a meet- 
bz or series of meetings, depending 
) the size of the job. The job fore- 
an takes charge and he has a large 
ackboard on which the job problem 







k syste 
indicat 
reductia 
he use 
his sho 
mately 
vestmel 







-eductio ; _ 

first set down in a few words. Then 
mporte “. j 2 5 
od as) «reak the job down into its 
’ Mv . *,° 

_ gpeical parts, writing each down on 
work § ai ° ad 
aa he board under six main heads: Job 
es equirements; Job Unit Operations; 
ae fa rotection of Men and Equipment; 
al ontrol Points; Known Facts, and 
Mais rew Requirements. 


As the discussion proceeds, the ma- 


stem | . ; 8 ; 
ine or other piece of equipment is 
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_ Hob Break-down Under 
| Group Study Plan 






Turbo-generator overhaul meticulously planned by whole working 
group on blackboard and on paper, consequently a 56-day task was 
cleaned up in 19 days, with lost-time generation charge cut two-thirds 


figuratively torn apart beforehand. 
the part or parts to be repaired are 
described and the repair procedure 
settled upon. All tools that will be re- 
quired for each step are listed so that 
they can be ready when work begins. 
The same goes for materials. Every 
man has his work assigned to him, 
and the time is estimated as accu- 
rately as possible. 

Each man’s job is discussed in the 
presence of all, so that not only does 
each man know what he is to do but 
all other men as well are familiar with 
his part in the job as well as their 
own. In the discussions, all in the 
group take part, making suggestions 
as to the best way to handle each ele- 





Interpretation of 
Job Breakdown Table 


Remarks—Known facts related to total job 
problem. Additional remarks on reverse 
side. 

Job Unit—Preferably, but not necessarily, 
in order of performance. 

Job Unit Operations—Sequence of physical 
performance within job unit. Any logical 
segment of the work the performance of 
which advances the work. 

Protection to Men and Equipment—List all 
accident prevention measures opposite 
to Job Unit Operations. Underscore im- 
portant accident prevention measures. 

Control Points—Skills or conditions, which, 
if neglected, would cause the job to 
suffer. Anything in the Job Unit Opera- 
tion that might make or break the job. 

Known Facts—Related to Job Unit Opera- 
tion that must be considered if work 
progresses with confidence as to final 
outcome. 

Crew Requirements—Shifts, Men. Days. 
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A. WOODHEAD, In Charge of Plant Construction and Operation, Idaho Power Company 


ment of the job. The procedure de- 
cided upon for each step is set down 
on the blackboard, and later copied 
on a form provided for the purpose. 


Job Done “On Paper” 


Thus the group actually does the 
job on paper. Each one visualizes it 
as a whole and each knows what he is 
to do and how his work fits in with 
that of the others. If the job is quite 
complicated (a machine, for in- 
stance), a cross-section may be made 
up (see accompanying illustration) 
and a number of photostatic copies 
made, and for each major step of 
dismantling, the part taken away is 
then blocked out from one of the 
copies. Some men say that it is dif_- 
cult for them to visualize the work as 
a whole. This method of “shrinking” 
the drawing step by step is a great 
help to them. 

Results of this group breakdown 
method are said to be astonishing. It 
may take a number of man-days in 
time (it is all done on company time), 
but that time is made up many times 
over when the work gets under way. 
Under the old procedure, by starting 
in on a job without preparation, men 
stand around losing time arguing over 
how a certain thing is to be done, 
lose time going after tools and mate- 
rials that were not thought of until 
they are necessary. Others can’t work 
because the foreman is busy on some 
other phase giving instructions to 
some one else, etc. Everybody knows 
the time lost under the ordinary un- 
planned approach. It is like a boss 
carpenter starting out with a crew to 
build a house without blueprints avail- 
able for any one to see. The boss may 
have in his head a pretty clear idea 
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TABLE I IDAHO POWER COMPANY—JOB BREAKDOWN 


’ verheul Complete Hydro-Turbine Unit PLANT 


REMARKS Known Job Fee Capac 0,7) Ee. Loss ch Bure 144,000 ke.-hr. Loss in return at $.093 equels $432.90 each day. 






& Ctetor minding desagad. Sheft not plusd within .120*. Stetor must be resligne? to rotor, redoweled, and reanchored. All besrings to be inspected 





“nd repsired. Turbine runner to be metsllized. Speed ring vanes to be repsired shere bro ken. 











4OB UNITS PROTECTION TO MEN AND EQUIPMENT 





JOB UNIT OPERATIONS 













Conditions euggest the seed] A critically seeded generating | 
for cloeq ané constant unit is out of service, Inexper. | 
@pervision and wibrous lecced belp will be employed. 
attention by every one to 


xtra tontruction ia safety aust be given. Be 
ware that all precaution agninet accidental 

openiag of head gates and closing of evitches 
hae been taken. 








Check and deteraine if water hae dees 
reaoved, gates locked, aad witches 
tegred. 





























Check heed gates end switches againet accidental 
cperation. 


Diemastic dows [Uncover geserator by reaoviag hood. 


to and locl wing 









operator. 
The giving of signals gust de aceigned to as 
alert and experienced wor can. 

pose ed oes aod be cortals gl) signals 


y. Use socket wrenches. 
Be concerned about workens’s ability to use 
wrenches safely. 































be prowided for emal!l partejaccideatal opeaiag of gates ant 
Perte should be match operation of eitches, 
aarced. 


| Saepect crane, electrically and sechani- 
cally; lubricate. 









ceties for storage should 
be detersined. 






A workman to prowises clean and small tools 
B place ie b y worth while. 

all of} and dirt from under foot. 
Be alert for good housexeepiag. 


Aaeige depeaiadle sewber of crew to keep 
toole and parte is proper order. 
















Crane aan receives signale 






Position signal aaa so 
signals are received clear- 


ly. 
Use safety factor of siz of 


One 3/&* plow steel candle, with loop st each end 
and long encugh to place eased loop os crane hook 
for two parte with 3/4* crew shackle at lower 

ead, is recomentet. 





j Select rigging an¢ prepare eteel cable 
) oh Lage. 













| Spot crane over center of loed. 


| Feevati el tag. Unnecessary delay ané com 


fuestos will result by act 
providing efequate costeis- 






whes on eloping steel eurface. 

Be fully concersed about the of sat 
Shoes. Shoes with lesther soles rubber 
© are recomeoted, 


esi, at Eenzdce ctenate free slanah mu 





















Be eure that all bolte were reacved. 





|Vebolt neod. Remove all belte aad iestall 
| temporarily to safety bolte oufficientiy 
}lemg to permit hood to Lift approxziaately 
oix isches. 


















Reposition efane hook if uot directly ever 


Be ware of clearance. 


Teetall tes line on edge of boot. 
| Select waitadle place for storing boot. 
| Resove hood to storage 






et rdanet gee 


lastall pletfors om lower flaage of rotor Dee 2° plesk cut te fit. 













Recover immediately aay emall part oF tool thet 







Gaart arsiast acci4est to sen below. 
jother work for plates, bells, and pipe. 
Remove taser stee] bast from bells. 





Reerciee great care is handling belle. 
Quaré agaiast iajury te hende and fect. 











Working conditions gore cr leve 
Betartous. 

Fire lice is ried os cortets 
delle that be takes cut 


hobaailed shoes. delle is oréer of aseen?ly. 


Guard agaiast tajuar7 to stator winding. 
‘Two wen on auchiae pase belle to one ans of roof 
Be mre t make use of containers for mall pert: 











|Umbolt and remove is order, all belle act 
weet to szpport fire lias. 












dlocked, 
Make certein of safe foo Belle weigh around 5 lds. each. 


| ate Bos tonne aan ee Bells are made of thie cast iros. 
| se suet ros, There are &% belie. 


ts 























jcotle. 
Resove balance of end bells. i at least three sen for this operstics 
Separate fire lise iste ree parte; re (Leather gloves are recomentet, 
move and store. \guere ao slipping wrenches. 


es 


Fire lise cogeists of 2° pipe. 
Each section of fire lise weighs 
approtiantely 100 lbs. 


Ml wits ast eute shoult 
be put together, cute on 
bolt, ic conteleeres pro- 













Tire Lice ts attached te every 
other bell with 0 bolts, 





drop emell parte iste - 
taeetiately say part. been 





accidental ly packed or Kicked off, tajuriag ses 
or aachiaery delew. 



















Rotor sow rests oa step Bleck. 
Weigot of complete rotor is 
approxiaately 65 teas. 


Locate etorage properly is 
the clear with efequate 
dlocks. 

coatrol of coseaiy >; 


a 
° recora air gap. Place crase ¢irectly over cester usiag plus® 
; dod. 






|Cleam all urfaces of oll ont dirt. +o sot use inflammable cleas fiet4, 








gv 
around 115 tons. 
Stator to rotor clearance is « 






Protect eyes. 

ook cat for ragged eats on 
Leather gloves C 

(One inch good cosditios plow etec! le te 
Tec mented, 

Sixtees parte are required for safety. 

Tour parte on each are. 


Fling angie shoxid aot exceed L-horiwatal, } _ 


ver 
















mendet thet « factor of 
safety of et least four os 
a total load of 115 tons 

ie sfvicet. 
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TABLE II 


One a a amy teat 


PROTECTION TO MEN AND EQUIPMENT 


: 


Crane clearance over stator is 
to and foany around “0'. 
rotor. *. 


Shaft 10 15° io diameter asd 


Dee two pieces of cadle, each long enough for 
approziaately Si‘ loag. 


ight perte. 


factag each way with U over 


EE TT ee 


ened gore than aeceesary 


open-end wrench with &' piece extra strong | Match aarks between aute Boite weigh approuimetely 10 ib. 
2* pipe; using 16 1d. hammer and rope blocks. and bolte should be each. 
fi ‘These are close quarters, | There are six euch bolts 34° 
More than the Giameter, adout “O* Loag. 


} 


i 


x! 





moet on irca. 
oot ary ant clean. 


Ad jaet load between Be eure to Keep book 08 center. 


Tightes ol to about 
Take aout BS load, "Tune" cable to detwoca strands. 
Make farther efjustecat between strands. (“se great care is tag* cable. 


Prepare storage space with block to clear 
fen dis des. Be mare Diocks are 


Meteh aark lost Griving key ant make it [Be eure top of di are level. 
secure against falling 
Rotor mst aot be lifted 


Lift roter te withia one iach of leaving 
top of step dlock. completely off until pleaceé 
Cueck tendency to owing. 


Ushook from loaf and tie slings is post- 
Sion ant leave iatact. 





Separate damaged winding from undamaged 


J presmre uniforaly. may be lest if olé colle 
Provide approved pullere for this work. aot 


Protect hants against sharp edges ant corners. 


Tie 014 coils, act completely removed, la removing wedges, “void damage to veiges ant 
outwardly oo as to efsitaes cotle freely. | insulation. 

These toole sheulé pot have cutting edges. 
Use coil jacks designed to Jy presmre usi- 


Clean abrasions from iroa lasiastioas. Leck out for hand cute. Olé colle may be repaired | Sharp edges at the tron mrfaces 
for future use. Do as will cut thru alot insulatioa. 


These are close quarters; be alert. Little damage as possible 
Be certein ladéere will aot @i while removing then. Insulation saterials éropped or 


longer be saie for use. 
Usifors application cf Saal] ture buckle jack agaiast 
pressure will stop warping | shaft straight ber applied ageiast 
of colle and consequent fall length of coil hae proves 


If coile are tight, olace 
slot insulatios at bottos 
and use insulation lubri- Pareffia is a good lubricest for 
cant. Sie 
a r : 6 ° ile will move under loed and 
while in service by being certain slots are all , e 
full ané wedges tight. 


Check phase and ground resistance. Be certain all new coile are properly inglated Bew coile have often bees damaged 
defore grouping. beyond use by not making ineule- 


would destroy completely 


Inetell temporary Jumpers for cot! the correlated relation 
grouping teste. detween the designed com 
clusion of various job 
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JOB UNIT OPERATIONS 










CONTROL POINTS . 
REW 
REQ: | 2Eapy . 
8 a D 


+ is known there are leient | 2 
dowels om the stator, 
Present dowels are redial type. 








onsider the need of mds for protection of sen 

orking in close quarters on cold iron and 
onerete, 

Injury to knees, elbows, head, face, hande, 


u 







Check center relation with shaft. 
Remove dowels. 



























































































r ] yooul rs re 
shaft. oe in these close quarters. ite will avoid a 
Check with tram potate opposite jack bol tdClean ly with vacmm cleaner before stetor frame, At least « 

starting work on this unit. installed, 
Guard against damage to threaded holes. Additional anchor bolts will be 
de ventilation, ware or colé air, least six wore 1* will be Fee le 
occasion demands, oa 
pid Dlowing metal chips in stator. re Clearance will be necessary a 
around jack bolt blocks. 5 
| Ream hold—down bolt holes. - 
al 
' sdtintes bs it 
| Drill for sew aschor bolts on center mre chips anf drillings do act enter 
| Detween old bolts. armature winding. Pp 
; ; ' ol 
and bave bad effect on center bi 
| Recheck and record clearances at turbine | relation of stator and shaft if 
runner, @ot taken into consideration. 
Recheck plumb alignment at shaft and la 

i Recheck and record center relation bet m 

| stator and shaft. Make sinor adjustments 

| as necessary. fo 

Drill for dowels. 
Go slow and be certain of proper protection to in keeping chips and 4rili- cl 


ings from internal parte of | 


men. 
Be mindful of men working below. Don't drop emmerator. 
anything. 














i 


ture from true circle. 











bol te. jermatare. 
|Clean thoroughly to avoid loose parte being 














Wi 
| Sheck again for uniformity in sir gap. or Ki docs earn te 

wi 
: Reinstall rotor, | Remove all tools and check again for \ 
: end bells, and | loose material in generator. i | or 
; hood, and gut Connect field cireait, |Look out for bed insulation. 
; away tool stag- | | Inexlation resistance at field winding should be | h 
$ Snags aod pateri-, t 










sure contact surfaces are all clean and keep 


















(cont. ) | imation clean and free from moisture. | | 
{ Check and record clearances at air gap. |“ certaia ao loose parts are in air gap space. la _— of air gap at “5° polets 
j | ie desirable. ; 
i re th po 1 si yald emell bolts be twists Fire line is attached to end bells th 
: . | Don't drop. | ed off, eee | ee bolts and must be placed =| f 
: i [Tare mist be exerciced tist euall bolte are act (fall into the machine amt | in position before aay eo belle 0 
i j | twisted off. | be 41ffteult to recover. are bolted on. 



























: } | Shoulé loose parte fall into’ the generator, | 1a assembling « unit of thi. ab 
- i r. 
i |*ocket wrenches are advisable to avoid injury | tant to have « ap pr 
: ! j | to hands, all bolte ané parts as well 





j | a8 mall tools. And when 
Be Certeia bolts and cap screws are act mbdject- | this particular unit of the! Bolts and screws pat om site 













z cr : job is complete, all © | straice will be mbdjected tc a | 

1 | Mxamine all dolte and screws te be certaia sone | thoald be eccoun oF. |§ early fat ° 06 
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; delle. dell. Small bolts and cap screws can sastly | practice to use old bolts | what extent it is fatigued until ‘ 
: ' be twisted off if too tight and they may fall ané screws if threats are = it breaks. tin 
: i sat s@ile the madiine 10 in operation if ieft | damaged in any way or if | One Dolmen 5 cont bolt con wreck 
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: Examine generator gain for loose parte. | section at any potat. i Loose left in the generator a. 
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: i through air ducts on rotor. for age ine oray | later. 
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On this basis we have 
allocated 530 mam days to 
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to 2-3/% @fllien mat, 
ram bor and mater 






s* rn rab pat me a 2 903 st 


68 (2034) ELECTRICAL WORLD @ December 11, 1943 





of what he is going to build, but to 
tell it all over and over again to each 
workivan at each step would take a 
Jot of lume. 

Take an example: Not long ago we 
had a 0,000-kw. unit that was forced 
out of service because of failure in 
the winding and from misalignments 
as a result of concrete shifting. 

Ordinarily, following the lines of 
least resistance, this would have been 
a 50-day outage as near as could be 
estimated without preliminary study, 
and I am sure that is just about what 
it would have turned out to be. Group 
participation on the problem brought 
out the fact that the job could be 
broken down into six job units. The 
largest unit would involve a maxi- 
mum of 17 days. Allowing one day 
for preliminaries and one day for 
closing up brought it up to 19 days. 
There was nothing in the total job 
that would involve overlapping of 
work, therefore the total time for the 
work would be that of the largest unit, 
or 19 days, which is a lot different 
than 56 days.” 

The job just mentioned required 
the filling in of 17 sheets of the blank 
form, of which only samples from 
about six and the last are here re- 
produced. It took several meetings of 
the group to complete the study. This 
looks like a lot of time spent. But con- 
trast the 19-day job with the 56-day 
one and it is not hard to see that the 
time was well spent. . 


Superintendent Presides 


Taking the lead in all this is the 
job superintendent. He presides at 
the discussion, but all are encouraged 
to participate. Each one knows what 
it is all about and the work sheets are 
in reality like blueprints of the job 
and can be consulted by everybody as 
the job goes om: So it is an easy job 
to superintend, it moves smoothly 
and quickly and there are no jams. 

Systematic breadown of a major 
job into several minor jobs has an- 
other advantage. Many of these minor 
jobs are of a nature that may come 
up again in the future. In that case 
the planning, except for minor 
changes, is already done. The job 
superintendent has his record sheets 
to refer to at any time. In cases where 
the work is of such a nature that it 
may come up again in other plants 
the supervisor of construction and op- 
eration takes the job superintendent’s 


job sheets, which are usually penciled, 
and has them typed and several copies 
made, to be filed in his office ready for 
use in another part of the system. 
The breakdown system is especially 
valuable under present conditions 
when work must be done in haste, 
often using tools and materials that 
would not be used under normal con- 
ditions. There is where many heads 
are better than one in devising ways 
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SECTION of 6,000-kw. unit on which the job was reduced from a previously estimated 
56-day outage to 19 days; several photostatic copies were made of this drawing and 
as the study progressed in the group meetings the work already disposed of was 
blocked out on the drawings: men claimed this made it easier for them to visualize the 
work in advance 


and means to prosecute the work. 
Furthermore, by planning ahead the 
work can be accomplished at less haz- 
ard to men and equipment. The 
“breakdown” affords an excellent 
opportunity to translate into specific 
terms for each job the safety precepts 
which have matured over the years, 
but have become too generalized in 
phraseology to render them more 
broadly significant. 
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ALTHOUGH coupling capacitor po- 
tential devices have been in use for 
several years, many design engineers 
and testmen have been unable to 
make fullest use of such apparatus 
because of the invariable character- 
istics under different conditions of 
loading. Each time the secondary 
burden is changed a different yoltage 
and phase angle occur, and this does 
not lend itself to accurate measure- 
ment in the field by using commer- 
cial instruments. The measuring in- 
struments change the burden so that 
the readings obtained may not be the 
true operating voltages and phase 
angles as measured. 

In a number of cases of design it 
has been necessary to make field 
checks to determine the approximate 
burden to be specified in order to 
obtain the voltages and phase angles 
desired. This procedure delays order- 
ing material and some guesswork is 
required. 

Many designs include a combina- 
tion burden consisting of resistance, 
reactance and capacitance. These bur- 
dens are connected to the secondary 
network of the capacitor device to 
obtain the correct voltages and phase 
angles. Occasionally these circuits 
have become oscillatory and tem- 
porary disturbances have resulted. 

Usually the burdens furnished by 
the manufacturer must include more 
reactors and capacitors than actually 
required. This is necessary to insure 
sufficient adjustment of voltages and 
phase angles required for commercial 
applications. Many specific installa- 
tions can be designed to use resist- 
ance loading only, except for the 
usual instrument burdens. 

Harmonic voltages which may 
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Calculations for 
Capacitor Coupling Circuits 


Knowledge of methods of calculating voltages and phase angles wit) 
































various burdens on coupling capacitor potential devices makes pos. 
sible their greater use —Typical problem is calculated step by step 
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FIG. 1—Coupling capacitor circuit for 
220 kv. 
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FIG. 2—Vector diagram of coupling capac- 
itor and secondary resistance burden 


cause oscillations are thus eliminated. 

With a little effort such circuits 
may be calculated and all guesswork 
removed. The capacitor potential de- 
vice then lends itself to many uses 
that result in better system operation. 
For example, all lines or buses havy- 
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ing these devices may have voltage 
indication, synchronizing facilities, 
carrier current coupling and _ poten. 
tial for relaying purposes if desired. 
The use of a transfer switch having 
substitute burdens will permit any or 
all of the regular secondary burdens 
to be switched on or off without 
changing the phase angle or voltage. 
Substitute burdens usually consist of 
resistance only. 

The method of calculation is ex. 
plained by using a fundamental cir. 
cuit as shown in Fig. 1. Coupling 
capacitor is 0.001 mf., connected 
127,000 volts to ground. The auxil- 
iary capacitor for carrier current 
coupling is 0.005 mf. It should be 
noted that it is safer practice to add 
this capacitor whether or not carrier 
current coupling is being used. The 
transformer is a 14 kva., 25-cycle 
distribution type, 7,200 / 240 / 120 
volts, connected in this example for 
7,200/120 volts. The transformer 
may also be connected 7,200/240 
volts for other desired phase angles. 
A 25-cycle transformer is used in 
order to lessen the third harmonic 
exciting current. 


Ezample: I., = Current in auxiliary caps- 
citor. 
I, = Magnetizing current of 
transformer. 

I,, = Adjustable resistor burden. 
L, = 1, +1, +1.) = Current 
in large capacitor. 

E, = Secondary reference volt- 

age of 120 volts at 0 deg. 

« = Voltage across large cap 
citor = (Ezine — Es) 

Eine = 127,000 volts to ground. 


All currents and voltages are vec 
torial quantities and are to be re: 


ferred to the low-voltage side of the 
transformer. 
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— Obtain transformer data. 
1% kva., 7,200/120 volts = 60/1. 
Exciting current at 120 volts = 

140 
120 x 0. 14 = 16.8= volt-amperes. 
Core loss = 8.5 watts. 
| Ae 14,400 


Step 





"VE. al 0 CORE 
R= 74. %72 = 9g * 85 = 
433 ohms. 


X = V858 — 433 = 745 ohms. 
R + jX = 433 + j745for trans- 
former impedance. 
Transformer series impedance is 
so small that it is neglected. 


Step 2 — Find impedance of branch circuits 
and refer all to secondary side. 
0.001 mf. at 60 cycles = 2,650,000 
ohms, 
Referred to secondary side by di- 
viding primary —_ by the trans- 
former ratio squ: 


2,650,000 isd 
0.005 mf. at 60 cycles = 532,000 
ohms, 
532,000 hii 
3,600 148 ohms = — j148 
127,000 volts referred to secondary 
cide wm 127000 2.116 volts = 
60 
Eine 
Step $ = Find eurrents in all circuits. 
atl oS 812 
I, =— 7148 = 0.812 amps. 
' 120 /0° 
* ~ 333 + 5745 
ampe. 
120 {0° 
oz 


, = 1, +1, 41. = 2.744 
j0.692 amps. 
Step’ — Solve for voltage across main ca- 
pacitor. 
E, = I., (— 5787) 
= — j737 (2.74 + j0.692) = 
510 — j2020 volts. 











= 0.07 — j0.12 








I 


Stepi— _ am ae 
E. + E,= Eine 
E ries = (510 — j2020) + 120 = 
630 — j2020 volts 
= 2116 |— 72.5°, 
- that is, secondary voltage £Z, 
leads primary voltage Ey 1neto 
ground by 72.5° (Seo Fig. 2). 
Instrument Burdens 
Actually, /,3 is the unknown that 


is usually solved for in the equation 
because the E:ise voltage is known. 
Resistor in the above example should 
be set at 45 ohms, but should have a 
rating of 60 ohms, 1,000 watts. The 
full 60-ohm J*R rating should be 
allowed and a safe heating factor of 
two given to assure heat dissipation. 

When relay potential coils, syn- 
chroscopes, voltmeters, etc., are added 
as burdens, currents*/.;, 1.6, 1¢z, etc., 
may be calculated similar to the 
method used in calculating /,, Io, 13. 


Then ie + fa -+ + Ds — i 


ELECTRICAL WORLD e 


December 

















































































+ Tz = Iq. The smaller burdens can 
usually be omitted in the calcula- 
tions. 

The circuit given in Fig. 3 will 
serve as an example to explain the 
method of using the coupling capa- 
citor as a synchronizing device. As- 
sume E, to be 120 volts and E, to 
lead Exse by 75 deg. after all burdens 
have been calculated. All secondary 
voltages to be 120 volts and exact 
synchronism is desired. From the 
vector diagram of Fig. 4 it is ob- 
served that an angle of 75 deg. exists 
between the two secondary voltages 
originating from the primary voltage 
Exo, namely, B,B. and S,S2. These 
voltages would normally be in phase 
and used for synchronizing potential. 

The 75 deg. difference in phase 








FIG. 4—Vector diagram for synchronizing 
connections shown in Fig. 3 





FIG. 5—Tapped auxiliary transformer used in connection with coupling capacitors 
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angle may be adjusted by several 
methods, but most methods make use 
of auxiliary burdens connected to the 
secondary circuit of the capacitor de- 
vice. A better method for adjusting 
the difference in phase angle is to 
use tapped auxiliary transformers. 
This method has the big advantage of 
placing the extra burden on the 
standard potential transformers. Usu- 


ally, small resistors are added to the 


voltmeter circuits to make exact ad- 
justments. Such resistors are used in 
all methods and are called trimming 
resistors. 

Auxiliary transformers used are 
shown in Fig. 5. By use of the tap 
combinations possible, nearly all 
phase angles can be obtained with 


primaries 


Solution of Angles 
Est; stp *V57* 115.222 57x 15.2x008 60° 51 V. 
5]. « BZ 
Sin 60° Sink 
Sinx =0258 
Sin 0.258 = 15° 
60°+/5 °=75°\See fig4 ) 


Secondaries 





FIG. 6—Auxiliary transformer connections 
for obiaining 75 deg. phase angle shift 


two transformers. A _ third trans- 
former is often required to obtain 
correct voltage. The use of two trans- 
formers to shift the angle for the 75 
deg. connection and one transformer 
for voltage correction is shown in 
Fig. 6. Secondary voltages S,S»2 and 
S35; are 120 volts at an angle of 0 
deg. after the complete correction has 
been made. 

Approximately 50 installations of 
capacitor coupling have been applied 
to the 220-kv. system of the Southern 
California Edison Company, Ltd., 
during the past five years. Although 
many phase angle and voltage com- 
binations have been required, the 
auxiliary transformer method using 
resistor loading has proved satis- 
factory in every installation. 
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Generator Grounde 
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A GENERATOR connected to the 
delta winding of a step-up power 
transformer may be _ grounded 
through a high resistance to limit line- 
to-ground fault current to a small 
value. The generator can be tripped 
for line-to-ground faults by either a 
current or voltage relay suitably 
placed with the neutral resistor. The 
same type of protection, however, 
may be obtained more economically 
and with a more rugged resistor by 
placing the high-voltage winding of a 
small distribution transformer (Fig. 
1) between the generator neutral and 
ground with a low-ohm resistor and 
relaying equipment in the secondary 
of the distribution transformer. The 
usual transformer size is about 50 
kva. or less and the loss in the resistor 
is about 50 kw. or less. 

Current in the fault consists of two 
parts, that which goes through the 
neutral and that which goes through 
the shunt capacitive branches. The 
total fault current consists of the vec- 
tor sum of the capacitive current and 
the current through the primary wind- 
ing of the grounding transformer. 
This total current usually amounts to 





*Relay Engineer. {Central Station Engineer. 


Resistor 


E. MARTER,* Duquesne Light Company, and 
A. JOHNSON.*+ Westinghouse Electric & Manufacturing Company 


less than 10 amp., although in special 
cases it may be somewhat greater. The 
neutral of the high-voltage winding 
of the main power transformer may 
be solidly grounded, or may be 
grounded through an impedance de. 
vice. 

This article deals specifically with 
the grounding of generator neutrals; 
the same scheme also may be used in 
the neutral of a 3-phase grounding 
transformer for ground: fault indica- 
tion on any of the three phases. 


Installations Made 


Installations using this type of gen- 
erator-neutral-grounding have been 
made on various power systems in 
this country; the Duquesne Light 
Company has three installations on 
main-station generators and one on 
a station service unit. Characteristics 
of these units are given in the accom- 
panying table. ‘The calculated capac- 
ity figure includes generator, leads, 
low side of connécted transformer 
bank, and surge protection. 

A variable resistor was utilized on 
the station service generator, since 
exact information on the connected 
equipment was not available. The 
permanent setting of the resistor was 


sciatic iil alii natatiguaninenaietiohiigaliaasinniiminaS 
Installations of Generators Grounded Through Transformer and 


Resistor 
Station j Ky. Mya. R.oM Calculated Remarks 
Mfd. Capacity 
Brunot Island........ 12 23.6 1,800 0.862 » | High- and low-pressure 
12 23.6 1,800 | | elements of one unit 

Ws eee x wae sy cae 11.6 75 1,800 | 0.634 Hydrogen cooled 
WN id ie see ron's 12 75 3,600 0.688 Hydrogen cooled 
RS rrr s 2.3 7.5 3,600 Station service 


LT 
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determined by test after the equip- 
ment had been installed. During a 
ground fault this generator remains 
in service until connected load is 
transferred. The resistor value was 
set to give a resistor current equal to 
capacitive current; the relay operates 
an alarm but trips no breakers. 
Transformer and resistor at Bru- 
not Island are housed (Fig. 2) in a 
room in the 12-kv. switch house along 
with potential and current transform- 
ers, The neutral of the generator, con- 
sisting of 12-kv. Kerite cable, is car- 
ried a distance of about 30 ft. through 
an air duct. The ground equipment 
consists of a single-phase, type ASL, 
50-kva; Westinghouse air-cooled trans- 
former rated 12,000/480 volts having 
4.3 percent impedance. Across the 
secondary of the transformer is con- 
nected a cast-iron grid resistor whose 
temperature will rise about 350 deg. 
C. in five minutes at 300 amp. In 
series with the resistor is a 300/5- 
amp. type R 7.5 current transformer, 
the secondary of which feeds a 0.5 
to 2.5-amp. CO relay. The relay trip 
circuit operates differential auxiliary 
relays to clear the generator. The air- 
cooled transformer was selected in 
order to eliminate the oil fire hazard. 


Calculations 


Selection of the equipment will be 
illustrated by an example. For this 
purpose a 75,000-kva., 11.5-kv., 
1,800 r.p.m. hydrogen-cooled genera- 
tor will be used. The capacitance in- 
volved per phase is given for each 
part of the circuit that operates at 
generator voltage. Such values may 
be obtained from the manufacturer 
if they are not already available: 
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resistor of appropriate kw. 


Standard distribution transformer in conjunction with secondary 
loss value limits line-to-ground 


fault current to small values — High transient voltages prevented 


Generator 
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Circuit Breaker 
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FIG. 1—Capacitance values for generator grounding through distribution transformer 


fix kw. loss value of secondary resistor 





ORNS (ins ic i iengncwseecdnonstiesd 0.320 mfd. 
Generator surge capacitor........... 0.250 mfd. 
Generator leads ..........-.6-00-005: 0.060 mfd. 
Power transformer .................-- 0.004 mfd. 

WOU Fissdccus tues cescnetsasetintis 0.634 mfd. 


For a 60-cycle system this represents a 
zero sequence reactance of 10°/377 (0.634) 
or 4,180 ohms. Using line-to-ground poten- 
tial of 6,620 volts, a current of 3(6,620) / 
4,180 (or 4.75 amp.) will flow through a 
line-to-ground fault on the generator ter- 
minals due to capacitive current alone. An- 
other way to determine this current is to 
divide the capacitances as shown in Fig. 1, 
placing half of the capacitance for each 
phase winding of the generator and trans- 
former on each end of each winding. This 
means that the capacitances on the ends of 
the faulted phase windings (0.474 mfd.) 
are shorted out. The capacitance at the 
neutral of the generator (0.48 mfd.) has 
6,620 volts impressed and the remaining 
capacitances on the two unfaulted phases 
(0.474 mfd. per phase) have 11,500 volts to 
ground. One of these unfaulted phases 
leads the faulted phase voltage by 30 deg. 
and the other lags by 30 deg. The capaci- 
tance fault current is therefore 


1943 








(6,620) (377) (0.48) 
ee 
(11,500) aT?) (0.474)/3 _ 436 inte. 
The total capacitive kva. is (6.62) (4.75) 


or 31.4. 
Resistor Loss 


The transformer secondary resistor is 
usually designed to have a kw. loss equal 
to total capacitive kva. to limit transient 
voltages as discussed later. Neglecting the 
inductive reactance in the generator and 
grounding transformer, the current through 
the grounding transformer will be 4.75 
amp. at right angles to the capacitive cur- 
rent of 4.75 amp. Therefore, the total fault 
current is 6.71 amp. Current and voltage 
rating of the resistor is dictated by the 
voltage rating of the transformer. The high- 
voltage winding is rated for line-to-line 
voltage of the generator even though the 
maximum dynamic voltage to be impressed 
on it is normal generator line-to-neutral 
voltage. Therefore, in-this case, a trans- 
former is used with a rating of 11.5 kv. to 
440 volts or a ratio of 26:1. The current in 
the resistor, for a line-to-ground fault on 
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the generator terminals, will therefore be 
(26.1) (4.75) or 124 amp. For a loss of 
31.4 kw. the resistor must be designed with 
2.04 ohms resistance, 

Usually the time rating of the resistor 
is for five minutes at full current; this is 
true even in cases where the generator is 
to be tripped immediately upon indication 
of a fault. This practice is fully justified 
since it entails only a small additional cost 
and provides a more rugged device. Where 
the generator is net tripped, but an alarm 
is given when a fault appears, the resistor 
should be continuously rated. 


Transformer Rating 


The kva. rating of the distribution 
transformer is determined by the 
length of time the fault is allowed to 
persist. Since actual dynamic voltage 
applied to the transformer equals 
rated voltage of the transformer di- 
vided by 3, the current rating of the 
transformer is the dictating factor. 
Safe time-current ratings for oil-im- 
mersed and air-self-cooled distribu- 
tion transformers for this type of 
application are as follows: 


Transformer Load in 


Time Times Rated Current 
30 seconds 
60 seconds 


6.7 
4. 
5 minutes a 
30 minutes l. 
60 minutes l. 
1. 


2 hours 


NSN 0 co “I 


When applied on the basis that it carries 
the neutral current of 4.75 amp. for five 
minutes an 11.5-kv. transformer having a 


rating of oe (11.5) or 19.5 kva. is re- 


quired; this means a 25-kva. standard trans- 
former would be the minimum size. A 
practical rule to follow applies a trans- 
former whose kva. rating comes nearest to 
equaling the kw. loss in the resistor; in 
this case, the rule calls for a 37.5-kva. unit. 
Of course, it is perfectly safe to operate 
the grounding transformer at higher over- 
loads for shorter periods of time as shown 
in the table for transformer loading. It is 
not necessary to place the transformer 
directly under the generator; it may be 
connected to the neutral by cable and can 
be conveniently located in any suitable 
space nearby. 


Either current or voltage from the 
transformer secondary may be used 
for relaying. 


If current is used, a 100/5 current trans- 
former would be suitable for the above 
current of 124 amp. Using a 0.5-amp. over- 
current relay, line-to-ground faults in all 
parts of the circuit will cause it to operate 
except for about the last 10 percent of the 
three phases of the generator at the neu- 
tral. Similar protection can be obtained 
through use of a special voltage relay which 
operates at 10 to 100 percent of trans- 
former secondary voltage; in the above 
case, 440/3 or 254 volts is 100 percent 
voltage. 


Tests were made to check the ca- 
pacitance value calculated for the 
various generators. Isolated from the 
system, each generator and its con- 
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FIG. 2—Distribution transformer placed in 
generator neutral with resistor grid in its 
secondary to limit fault ground currents 





FIG. 3—Transient voltage in percent of 


rated peak line-to- ground generator 


voltage 


nected transformer bank were sub- 
jected to a ground on one phase of 
the generator leads: no neutral con- 
nection of any kind was used. Then 
with the generator in operation its 
field was increased until the phase-to- 
phase voltage was approximately 
equal to the normal phase-to-neutral 
voltage; this value was carefully 
maintained to avoid overstressing the 
generator windings. Ground-lead cur- 
rent was read at a given voltage and 
these two values determined the ca- 
pacitance to ground as follows: 
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Phase-to-phase voltage of generator, 


Since 2.28 is the resultant current ©! the 
two unfaulted phases to ground added 4t an 
angle of 60 deg., the current from each 
phase to ground is 2.28/1.73 or 1.32 amp, 
at 6,000 volts, 1.32 amp. represents 4 
capacity impedance of 6,000/1.32 or 1559 
ohms. Total capacitance to ground of each 
phase is then 10°/4,550X377 or 0.583 mfd, 
The total calculated value of 0.634 mfd, 
for this generator was 109 percent 0! the 
test value. 

Tests were made on a second gen. 
erator in which the calculated value 
was 0.862 mfd. and the test results 
gave 0.788 mfd. Here again the cal. 
culated value was high, approximately 
9 percent above the test value. 


Voltage Considerations 


This method of grounding a gen. 
erator prevents the occurrence of high 
transient voltages which may result 
from arcing faults or generator cir. 
cuit switching. Fig. 3 shows, for the 
example discussed under calculations, 
that the peak transient voltage is 
about 2.6 times the peak line-to. 
ground voltage. If the loss in the re- 
sistor is decreased (by increasing the 
ohms in the resistor) the transient 
voltage will increase, whereas if the 
loss is increased above the capacitance 
kva. there is no important change. 
These results are about the same as 
will be obtained for other applications 
of this type of grounding. In addi- 
tion, with this type of grounding. any 
harmonics present in the potential 
indication will be swamped, the pos- 
sibility of ferro-resonance with an un- 
shunted transformer is avoided and 
false tripping of relay, due to capaci- 
tive coupling through the main power 
transformer during single _line-to- 
ground faults on the high-voltage line, 
is prevented except in some very spe- 
cial cases. False tripping due to ca- 
pacitive coupling is practically elimi- 
nated because the generator neutral 
impedance is very low compared with 
the capacitive reactance between high- 
and low-voltage windings of the main 
power transformer. 

Because of the small generator- 
winding fault current there is very lit- 
tle or no burning of the iron; thus, 
some operators choose to delay the 
tripping of the generator until its load 
can be removed. This is accomplished 
through use of a timing relay; it trips 
the generator in a specified time in 
case it has not been manually removed 
from service. 
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Pulverized-Coal Boiler Art 


Recorded in A.S.M_LE. Symposium 


Performance of modern furnace and boiler designs up to 2,500 psi. 
in major utility plants reported in committee symposium along 


with researches on heat transfer and properties of coal-ash slags 


A. E. KNOWLTON, Associate Editor 





4 DOZEN PAPERS at three of the 


sessions of the annual meeting of the 
A.S.M.E. in New York (November 29 
to December 4, 1943) provided the 
framework for discussion of the eff- 
cacy of large steam-generating units 
burning pulverized coal. The sympo- 
sium was under the sponsorship of the 
special research committee on furnace 
performance factors and the divisions 
of fuels, power and heat transfer of 
the society. 

The 2,500-psi. unit at Twin Branch, 
after modification, is reported to be 
operating up to design expectations; 
in fact, its 10,035 B.t.u.-per-kw.-hr. 
achievement sets a 34 percent effi- 
ciency goal previously credited only to 
diesel performance. As vouchsafed by 
Philip Sporn in ELectricaL Wortp 
of October’ 18, 1941, the unit has 
proved technically and commercially 
sound. 

Lessons learned in plants in Chi- 
cago, Detroit, New Jersey, Philadel- 
phia and New York add likewise to 
the knowledge of circulation, heat ab- 
sorption, superheat control, slag de- 
posits and critical factors. Meanwhile, 
research on heat transfer and the vis- 
cous properties of slag afford new in- 
formation which is aimed at perfect- 
ing designs to meet the variables of 
unit loading and fueling. 


Twin Branch Installation 


Since April, 1943, the 2,500-psi. 
steam-generating unit at Twin Branch 
has heen operating at the design val- 
ues of capacity, pressure and temper- 
ature. It is said by its sponsors to be 
the most trouble-free installation on 
the American Gas & Electric systems, 
has shown favorable availability (96.7 
percent) and, in short, is meeting the 
technical and commercial expecta- 
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tions. It had first been placed on the 
line in March, 1941. In the interval 
there have been two major outage pe- 
riods, both scheduled months in ad- 
vance to execute indicated changes. 

Circulation tests showed values ex- 
ceeding the calculated performance 
and it was asserted that the problem 
of ptoviding adequate natural circu- 
lation in boilers operating at pressures 
up to 2,500 psi. has ceased to exist. 
Steam purity is as good as or better 
than the majority of units operating 
at 1,400 psi. and below and the tur- 
bine-blade deposit experience is as 
good as or better than the majority of 
units operating at 1,250 psi. and be- 
low. A slow building up of stage pres- 
sure in the high-pressure unit is cor- 
rected by dropping the primary steam 
temperature to about 750 F. for two 
or three hours. 

Temperature and heat distribution 
among the various portions of the 
total heat-absorbing surface proved to 
be the real problem. It proved neces- 
sary to install superheater and re- 
heater surface in zones of higher gas 
temperature than is usual on boilers 
operating at lower pressure levels. 
Superheat- and reheat-surface absorp- 
tion rates exceeded the design expec- 
tations at 52,000 kw. output; thus in 
order to keep final steam temperature 
down to design levels it was necessary 
to employ more than double the cal- 
culated full-load attemperation. Quick 
temporary changes were completed 
by June, 1941. 

Subsequent operation showed cir- 
culation to be 45 percent over design 
values and there was some instability 
of water level, along with occasional 
shots of carryover. Normal level, gage 
glasses and cyclone separators were 
raised in the next outage (February 


to April, 1942). Alternate tubes were 
removed from portions of the first 
division wall and placed over the re- 
heater tubes in the first open pass to 
reduce reheater absorption. Second 
division wall tubes were changed from 
4. to 34-in. (6-in. centers) full-studded 
or flat-studded. Reheater tubes in rear 
wall were covered with a new water 
wall. 

Shortly after returning the unit to 
service two tubes in the first division 
wall failed, due to high absorption- 
rate stresses. Stud plates were applied 
to the upper 15 ft. of primary-furnace- 
wall tubes to provide protection of the 
pressure parts against capricious be- 
havior of slag on the hotter zones. Re- 
tractable blowers were provided in 
the second open pass. 

No problems in _boiler-feedwater 
chemistry arose. Turbine vibration 
due to oil whip was corrected by jack 
bolts to load both halves of the bear- 
ing under all loads. Boiler feed pump 
vibration was eliminated by adjust- 
ment of balancing-drum clearances 
and better shaft alignment. Labyrinth 
leak-off pressure was dropped from 
150 psi. to 90-110 psi. for longer pack- 
ing life. High-pressure feedwater 
heater behavior has been entirely sat- 
isfactory; they can now be cleaned 
chemically while in operation. 

The foregoing points are from three 
papers by Sporn and Bailey, Rowand 
and Allardice, Ely and Schueler. 


Credit Accorded 


Discussion evoked many plaudits 
for the courageous pioneering and 
the candor with which the minor 
shortcomings were acknowledged and 
the corrections detailed. I. E. Moul- 
trop, pioneer with 1,200 psi., said in 
particular he was impressed by the 
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simplicity of operation by instruments 
with “no one near the boiler.” J. C. 
Hobbs said the 2,200-psi. unit of Dia- 
mond Alkali was in its fifth year with- 
out forced shutdown. There were tube 
cracks attributed to the thermal 
stresses which Sporn had traced to 
high absorption following slag-patches 
sloughing off. Glenn Warren (Gen- 
eral Electric) commended American 
utilities for turning out six times as 
many kilowatt-hours in this World 
War as in the earlier one and with 
only twice as much coal; despite the 
recent asymptotic progress in the na- 
tional average the 60 percent differ- 
ence between it and Twin Branch of- 
fers plenty of challenge. 

W. H. Armacost (Combustion En- 
gineering) entered certain parallel 
experiences with the forced circula- 
tion boiler at Montaup. Quite flat 
curves were shown for steam super- 
heat and reheat temperature, gas, car- 
bon dioxide and preheated air from 
300,000 Ib. per hour to the 650,000 at- 
tained. No steam entrapment in down- 
comers is experienced; circulation 
ratio is five (against Twin Branch 
ten). Both Armacost and Bailey wel- 
comed the rivalry between forced and 
natural circulation exemplified by the 
two pacemaking stations; more of 
each type may settle the issue, if there 
is one. 

In closure, Sporn explained that 
attainment of the 10,035-B.t.u. figure 
was secondary to getting the most eco- 
nomically produced kw.-hr. in a 
keenly competitive territory. It was 
the relatively high price ($3.45) for 
fuel which made the good thermal 
economy a cognate objective. 


High-ash Coals 


Slag-fouling from Central Illinois 
coal has led to progressive design for 
boilers in Chicago stations (Michel, 
Commonwealth Edison) in 375,000-, 
425,000- and 750,000-lb.-per-hour rat- 
ings. Fuel is free burning, high in 
volatile, of low ash fusion tempera- 
ture; its content of moisture, ash and 
sulphur are high and grindability is 
low. To meet these characteristics the 
designs have moved toward low fur- 
nace heat release, relatively low enter- 
ing gas velocities to convection tube 
banks, gas temperature below ash- 
softening temperature where gases en- 
ter convection banks, provision for 
mechanical blowing, lancing doors. 

Philip Sporn spotted several high 
points in the relationship between 
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furnace geometry and range of super- 
heat temperature with loading. Auto- 
matic regulation is expected to narrow 
the spread on certain American Gas & 
Electric system units. 

Eleven years of pulverized-coal fir- 
ing on Public Service Electric & Gas 
system led H. Weisberg to suggest the 
following items for study by the com- 
mittee: Burners, arrangements for 
maximum heat absorption, methods 
for predicting and controlling slag 
deposits, measures to eliminate 
destructive action of gases and slag 
on water-cooled surfaces. Circular 
turbulent burners are deemed supe- 
rior to rectangular from standpoint of 
slag accumulation and tube wastage. 
Anomalous excesses and deficiencies 
of air and inequal temperature distri- 
bution across gas streams are found. 

Detroit Edison reported no serious 
slagging trouble on any tube surface 
in two Trenton Channel boilers (in- 
stalled in 1927 and 1929) when burn- 
ing coals having an ash-softening tem- 
perature of 2,500 F. or higher. Nodu- 
lized ash deposits in front convection 
banks, when encountering ash of 
2.300 F. or lower, are readily removed 
every eight hours by steam lancing. 
When the walls begin to slag, correc- 
tive air adjustments can usually be 
made before slag deposits on tubes. 
Air lance readily removes the light or 
nodulized deposits on the water wall 
tube surfaces in the new boilers at 
Marysville. 

Bypassing is resorted to by Con- 
solidated Edison to assure full tem- 
perature at partial load and limit tem- 
perature at full load, said W. E. Cald- 
well, but it gives only a small range of 
control. Periodic load reduction takes 
a minimum of labor. Soot blowing or 
lancing is a necessary supplement 
with certain coals. Multiple burner 
ports for coal are preferred. Slags 
seem to have a sort of plastic hystere- 
sis which involves time for sloughing 


off. 
Slag Problems 


Experience at Philadelphia plants 
(reported by J. H. Harlow) is for 
units that carry a sustained load at or 
near their rated capacity most of the 
time; the fluctuating loads are taken 
by less efficient plants. Dip in load 
shortly after midnight amounts at 
Schuylkill to one-third and lasts for a 
half-hour—long enough to crack slag 
from furnace walls—thereby reduc- 
ing the hand lancing required to keep 
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steam temperature within require 
limits. Output at Chester is reduce 
daily to permit slag removal fr«.-n the 
upper third of the second pass, 
Normal load at Richmond is sy¢} 
that practically no trouble has heey 
encountered in slag tapping. Retract. 
able steam blowers remove screen 
slag and telescopic water lances cleap 
the lower bank of generating tubes, 
Hand lancing to the extent of 16 
man-hours per week completes the 
job. Hand lancing at Schuylkill takes 
80 man-hours and 55 at Chester, Ip 
general, effort is made to maintain an 
oxidizing atmosphere to prevent tube 
wastage. It is less where CO is les 
than 4 percent and greater where un. 
burned carbon is deposited. 


Slag vs. Heat Transfer 


First disclosure of 15 years of study 
of coal ash at the Bureau of Ming 
was made by Messrs. Reid and Cohen 
in a paper which treated the flow prop. 
erties of coal ash slags. Rheological 
researches in conjunction with a 1. 
tating viscometer place stress on the 
temperature of critical viscosity, that 
at which there is a delineation between 
fluid and plastic viscosities. So many 
variables appear in the ash that it 
was necessary to make synthetic slags 
from kaolin, quartz, ferric oxide and 
calcium carbonate. It is found that 
variation of the state of oxidation of 
the iron components is one of the 
most potent factors fixing the tem- 
perature of critical viscosity. Further, 
the ability of slags to remain in the 
liquid state while being slowly cooled 
(i.e., behave as a glass) is not as 
great as was formerly believed. Of 4 
compositions tested only one behaved 
like glass. 

Viscosity at the softening tempere- 
ture is also extremely variable. Nor is 
there any relation between the visco- 
metric data and the initial deforms- 
tion temperature. However, it appears 
that the viscosity at 2,600 F. can be 
predicted approximately from the 
cone-fluid temperature. The “soften- 
ing” and “fluid” intervals probably 
are less significant than the values of 
the observed points, no relationship 
being found between the intervals and 
the viscometric data. A nomogram 
was given relating the viscosity in the 
liquid state as a function of temper 
ture and the composition expressed in 
viscosity poises corresponding to vé 
rious silica percentages of total silica, 
ferric oxide, lime and magnesia. 
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Retract. ME CHICAGO’S newly opened State 
screen [ag Street subway, first link in a proposed 
es clean a city-wide system, is a pioneer in the 
g tubes, a fluorescent lighting of underground 
of 169 { rapid transit systems. In the amount 


Fluorescent in Chicagos Subway 



























































, 
, 


etes the Ig of light, its uniformity of distribution 
ill takes and control of brightness, Chicago’s 
aster, In Eis an outstanding installation meas- 
ntain an ag ured by the standards of other sub- 


ent tube a ways and has set a new goal for such 
) is less projects. 
here un. When the lighting system was be- 
ing planned, early in 1939, fluorescent 
lamps for general commercial instal- 
lations were in the development stage. 
of study MB For subway service many difficulties 
f Mines ME had to be overcome before it would 
1 Cohen MB be entirely satisfactory for such se- , 
Ww prop. vere conditions as exist there. For ex- ABOVE PLATFORM EDGES are 40-watt fluorescent units at 7¥4-ft. intervals, providing 
ological ample, perhaps the most serious prob- about 9 ft.candles; mounted on soffit are incandescent units for emergency lighting 
th a ro lem was that commonly used fluores- 
} on the MR cent lamp starters were not depend- 
ity, that HB able at near freezing temperatures. 
between Mi This was confirmed by tests which 
© many [subsequently showed the superiority 
that it Hi of the thermal type of starter at low 
‘ic slags J temperature—particularly the mogul- 
ide and MM size, four-contact thermal starter. 
nd that J which is dependable down to zero de- 
ation of HM srees F. Ballasts selected are the sin- 
of the Hi gle-lamp, high power factor type 
ne tem- # which are mounted in contact with 
‘urther, HM the metal base for dispersal of heat. 
| in the 








cooled Supplementary Incandescent . 
not as | 
|. OF 40 Throughout the train tubes, be- 


ehaved tween stations. in all service rooms FIXTURES AT CROWN of arch are on 15-ft. centers; intensity ranges from 6.4 to 9 ft.- 
and emergency exits, incandescent candles, average 7.14 
mpera: HM lighting is used. Two rows of 60-watt 
Nor 8 MM lights are provided, one on each wall 
> Visco: BAR of the tube."Lamp spacing is 30 ft.. 
forma: HMM but light strings are staggered so there 
appeals BAS is a lamp for every 15-ft. interval of 
can be TM tube length. Each outlet is equipped 
m the HR with a simple cast-iron bracket with a 


‘soften- right angle shield to prevent interfer- 
‘obably Hi ence with the motorman’s vision. 

lues of Every fourth lamp of these strings 
jonship J js supplied with d.c. current. These 


als and lights are connected five in series 


10gTall BM across 600 volts, but the individual 
vin the HM strings of five lights are staggered 
mper® Band on different circuits to insure 
ssed 10 TB some light under all conditions. The om 
(0 V& iM intervening three lamps are on sepa- MEZZANINE ILLUMINATION averages 5.41 ft-candles. Units on the 8-ft. ceiling are 
| silica, HMM rate a.c, circuits. spaced 10 to 16 ft. apart 
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Editorials 


S. B. WILLIAMS, Editor 





Stalin's Great Tribute 
to American Production 
“WITHOUT American production the United Nations 


would never have won the war.” This was the toast of 
Premier Stalin at one of the dinners during the Teheran 
Conference. 

Russia’s great leader might equally well have said 
that without the American electric power, which never 
once was “too little or too late” for war production, 
victory might not be ours. 

At the recent war conference of the New England 
governors WPB Executive Vice-Chairman C. E. Wilson 
pointed to the difference in tempo with which industry 
moves in war as contrasted with peace. The somewhat 
leisurely pace of the former is replaced in war by a 
pace that is terrific. The armed forces are constantly 
pressing for changes in equipment and supplies, and. 
as Mr. Wilson put it, the great flexible instrument of 
American industry has to be arranged and _ shifted 
regardless of the convenience and interests of any 
region or group or individual, and the changes have to 
be made at once. Under such conditions we cannot 
afford to establish a rigid production system. One 
of the great assurances of victory is the exceptional 
sensitivity of our war industry to the needs of battle 
and its ability to adapt itself overnight to those needs. 

This ability of the American industrial system to 
change with the pattern of the war, to respond immedi- 
ately to each alternation in the demands of the fighting 
fronts, is due to many factors. Individual enterprise 
is one, resources another. Communication, transporta- 
tion, standards of living and education for liberty are 
others. Underlying and penetrating the entire national 
fabric, however, is electric service, with its superb flexi- 
bility. 

We speak in awed tones about the accomplishments 
of our producers of armaments, planes and ships, and 
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they have been marvelous records, but electric se:yiep 
has had to meet the expansion demands of every one of 
these great war loads pyramided one on top of the «ther. 
And it never once has faltered. 

While the world pays homage to American indys. 
try, which has made victory possible, we once more 
draw attention to the fact that ample electric power, 
always available whenever and wherever needed, with. 
out the aid of priorities, never curtailed by strike ang 
never reduced in quality, has made it possible for this 
miracle to be performed. 

The men and women of the electric power industry 
can take great satisfaction in the knowledge that their 
splendid performance made it possible for Premie; 
Stalin to pay his great tribute to America. 


The Utilities’ Share of the 
Coal Miner's Increased Wage 
THE UTILITY INDUSTRY last week learned that it 


share of the tribute paid to the striking coal miners 
will be somewhere between 13 and 20 million dollars 
annually. As the result of the increased wages allowed 
the miners under the new contract OPA has increased 
the ceiling price of bituminous coal. The average 
increase, OPA states, will be 17 cents per net ton, but 
if all the special allowances are added in and _ the 
increases averaged on a weighted basis it is possible the 
average may come nearer to 25 cents per ton. 

If a mean of 20 cents increase is taken it amounts 
to one-tenth of a mill per pound, and since the average 
fuel consumption is less than one and a third pounds 
of coal per kilowatt-hour it does not take very long 
to see how this increase in coal price is reflected in the 
cost of electric energy. Where the fuel clause operates 
this of course will be taken care of, but a large part o/ 
this increased bill will still be uncovered. 


Why Let Somebody Else 
Get the Credit ? 


THE EXCISE TAX of 20 percent voted last week by 
Detroit against the revenues of the local gas and electric 
companies gives the utility industry something new to 
think about. The city has been trying for some time to 
prevent excess profits taxes of Detroit utilities from 
getting out of the city. After being turned down by the 
Michigan Public Service Commission, it has turned to 
the excise tax means to keep in Detroit any excess profits 
the utilities might have. 

If the Detroit ordinance is accepted as not being dis 
criminatory there is nothing to prevent every city in the 
country from adopting a similar measure. Under the 
circumstances might it not be well for the utilities to ge! 
credit for the distribution of these excess profits taxes 
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Service [ther than some one else? In Arkansas the commission 
one of Miequires what amounts to a customer dividend as a way 
other, MB keep such taxes within the state. Perhaps there is merit 

such a procedure. Certainly it is to be preferred over 
| indus. inv municipal excise tax. 
e more Mk Of course the federal government gets deprived 
power, ff money that was levied to help pay the cost of war, but 
|. with. fie present administration, at least, has never let federal 
ke and Qifevenue stand in the way of reducing a utility’s charge 
for this a customer. It has encouraged remission of taxes 

rough public ownership and has loaned money to REA 
vdustry fiBo-ops to take property off the tax rolls. 


Certainly if the utilities offered the excess profits 
sx or any substantial portion of it to the customers as 
dividend they would get the credit for lower cost of 
ervice without having to reduce rates. There is no 
eason in the world why the utilities should stand in the 
iddle in this battle, which is not of their making. and 
et nothing out of it but a black eye. 
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lous Qoiler Design Components 

reased (Oo Be Explored 

erage BAN ARDLY any two boilers in utility plants the country 

1. but Bi ver are alike unless they were bought simultaneously as 

the MB liberate duplicates. Must this be or can there not be 

© the Be me uniformity despite the inevitable variations in size. 
el B.t.u. and steam levels, ash-slag vagaries and a 

ounts Besirable latitude for developmental progress? While 

or iquiry around the industry reveals little hope that much 

sunds 


: an be done to alter the present picture of infinite varia- 
M2 Biions in boiler-furnace configuration, some of those who 


so sure now that the case is quite that hopeless. As on 
old-timer put it, “Thirty years ago the design of power 
plants had become an exact science; it still is an exact 
science—everybody does exactly as he pleases.” Even he 
thought, however, that the work of the society’s research 
committee on furnace performance factors might even- 
tually produce results along the right lines. 

This committee is setting out to explore the separate 
components of the complex problem of furnace design. 
Its first attack is to be on the geometry of furnace propor- 
tions to ferret out the effect the indexes will have on the 
design and disposition of burners, upon the accommoda- 
tion to slag characteristics and upon the unsolved prob- 
lem of superheat control. It is planned to digest field 
information and set up the inferences on fundamental 
bases, which will be co-ordinated with the admirable 
information being obtained by the Bureau of Mines studies 
on slag. Also, the committee will extend the development 
of instruments for research on combustion and heat 
absorption in large boilers. A suggestion offered that may 
well be incorporated later is that the principles of aero- 
dynamics be brought in to account for dissymmetries in 
flame temperature, vortical eccentricities of the gases and 
the anomalous excesses and deficiencies of oxygen at 
various points around the combustion spaces. 

All this is going to call for extensive field study in- 
volving manpower and money. Some of both have already 
been pledged. More will be needed and the utility in- 
dustry can well give this movement adequate support. It 
looks like the most promising venture in a long time to 
converge boiler-furnace design toward fewer patterns that 
will still recognize the inescapable variables of capacity. 
fuel and objective steam conditions. A fair idea of the 
initial efforts can be had from the report of the symposium 
on another page of this issue of ELectricaL Wor Lp. 





Your Help Is Needed 


7 am participated in the A.S.M.E. symposium last week seem not 
‘rates 
rt of 
\PER IS SHORT; there is plenty of paper-making 
apacity, but a shortage of pulp wood exists because of 
nsufficient labor in the woods. The demand of war is 
reater and is growing with each boy we send across, 
«by Publishers have already had one cut of 10 percent 
ctric Hind will get another 15 percent the first of January. 
y to till it will be necessary to conserve every pound of paper 
e to ye Can, 
rom So far it hasn’t been necessary to curtail on our 
the iRervice to readers. We have decreased the margins, used 
1 to iMizhter weight paper, frozen our circulation and limited 
ofits BiRdvertising, but we have not reduced our coverage of 
he field, for we feel that the service of the business 
dis Jij@nd technical press is essential in wartime. 
the When you are through with this copy of ELEcTRICAL 
the ZVortp and you have no further use for it please see 


get 


at it gets in the waste-paper collection promptly. Our 
teatest source of paper stock today is in the supply of 
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used paper. The more you and other readers help to 
salvage waste paper the less will be the drain on our 
short supply of new wood pulp and the less chance 
will there be of further restriction on the use of paper. 

Of course we have a selfish interest in this paper 
conservation because we are about coming to the end 
of our ability to meet all of the conservation demands 
created by war shortages and still not reduce our service 
to our subscribers. The use of substitutes, used stock. 
lighter weights of paper, new inks, no staples, and numer- 
ous other changes have not been economies—they have 
involved considerable extra expense, especially when we 
were determined not to impair any of the readability of 
our magazine. 

We hope we may be permitted to continue to 
maintain our service to the electrical industry undimin- 
ished because of any supply difficulties we may encounter. 
We will continue, with your help in conservation of paper. 
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Washington Comment 





By R. N. LARKIN, Washington Correspondent 





Material Restrictions 
Beginning to Ease Up 


WASHINGTON these days is rife 
with news, speculation and gossip 
about the beginning of the end to the 
restrictions on the use of materials 
for non-war purposes. 

The speculation and gossip, of 
course, have been going on for 
months, much of it wishful thinking 
of the “I can dream, can’t I” school, 
and some of it undoubtedly aimed at 
building up pressures too great to be 
resisted. 

Today, however, the talk is to be 
heard as freely in the war agencies as 
in the press rooms. Even in the hard- 
boiled Office of War Utilities, manned 
largely by conservative men who have 
long displayed a trenchant attitude to- 
ward unnecessary use of materials, is 
the tide running. 


New U-l-c 


OWU, for instance, is about to 
amend certain of the supplementary 
U-1 orders loosening materials re- 
strictions measurably. Already, ap- 
plications on form WPB-2774 for 
rural lines in excess of 5,000 feet are 
processed to allow the more liberal 
use of copper conductor which may 
be had from excess stocks. U-1-c is 
to be amended to allow this for rural 
lines of less than 5,000 feet, junking 
present restrictions which require pri- 
mary line to be of No. 6 galvanized 
steel purchased from the mill, or cop- 
per-covered steel, No. 4 composite or 
salvaged wire of any kind equal to or 
less than No. 6 copper in conductiv- 
ity, all of which may be purchased 
only from excess stocks. 

Under the new U-l-c, primaries, 
secondaries and service drops may be 
of any type or size conductor which 
is available in excess inventory, or of 
any type or size conductor having a 
conductivity equal to or less than 
No. 6 AWG copper if purchased from 
a commercial supplier. There is no 
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OWU move to relax the restrictions on 
animal units, but the Agriculture De- 
partment has ideas about relaxing 
such restrictions and is ready to sug- 
gest further amendments of U-1-c to 
OWU at any time it thinks it can get 
them accepted. These would reduce 
the required animal units per mile 
from 53 to, say. 35. 


Residential Extensions 


It is proposed to amend U-1-f to al- 
low extensions to any domestic con- 
sumer rather than only to those living 
in housing shortage areas. Other re- 
strictions, such as the $500 and 
$1.500 limitations on materials value. 
would still apply. Conductor stand- 
ards would be substantially the same 
as proposed for U-l-c. 

Order U-1 itself probably will be 
amended to delete restrictions on 
withdrawals from inventory. This 
move, intended to save utilities many 
man-hours of report preparation 
rather than to ease up on materials. 
would allow utilities to use materials 
on hand for work not otherwise pro- 
hibited. Such prohibitions as those 
against adding to plant and against 
unnecessary maintenance would still 
apply. but with dollar value restric- 
tions on withdrawals removed a util- 
ity could replace overloaded trans- 
formers or carry out similar work 
which normally would be done but 
which has been deferred because it 
couldn’t be fitted in with the abso- 
lutely necessary work under the dol- 
lar value restrictions on withdrawals. 

None of these relaxations will con- 
stitute an immediate return to the 
good old days, and whatever addi- 
tional material they entail will come 
from inventory rather than from 
manufacturers. The trend is conserv- 
ative and in no way an indication 
that the war is to be over next week 
or that business as was usual in 194] 
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may be expected tomorrow. It jg , 
recognition that the days have pasgy 
when every nut, bolt and washer } 
to be hoarded against the possibjj 
that the war would take so disastro,, 
a turn that not an ounce of non. 
material would be available heyo,, 
the limits of inventory. 


Relaxing Restrictions 


Equally effective in relaxing my, 
terial restrictions, though not formal 
as is the amendment of supplemey 
tary orders, is the fact that with thd 
war power program largely out of the 
way. standards on which projecty 
have been considered in the past twa 
years—and they were ruthless jy 
OWU—are being relaxed somewhy 
by the men who handle them, withoy 
any change in the written standard 
An example of this is the treatmey 
recently accorded a request for , 
boiler to augment the tight locd 
situation in a war-swollen Souther 
city. The project had been up te 
fore and rejected because it was no 
quite a win-the-war proposition in 
the days when it was a win-the-wa 
matter to get a boiler on the schedule 0) 
of any manufacturer. nore 

Boiler schedules are still tight, bufDffic 
places can be found for a few iff™prou 
they are really needed. Again thie’?! 
does not presage an opening of th: U: 
floodgates on all projects which ever Ld 
were turned down, but a very fev... 
which just lost out in the past can bel) ., 
handled now. As time goes by, this 
trend will become more and mor 
prevalent. 
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Appliance production also is comfy  . 


ing, but it will come under condi , 
tions far from business as usual. The MR: op 
Office of Civilian Requirements 20 Hiay | 
nounced hopefully last week that itot : 
expects authorization for 64.00 @MMine, 
three-element electric ranges in 1944. Mitanc 
But the range program proves to be Mp"? 
aimed at “the most essential needs of pt" 
the armed services, hospitals. FPH4 llon 
and FHA housing projects and ‘ 
provide essential replacements {oi ..., 
civilians who have been or who novi.4. 
are using electric ranges.” uth 

On these terms, it is clearly ind » $ 
cated that range production, and thi iemb 
holds for all other appliances, wi! MMpoint 
fall far short of anything like normd 
volume. 
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NEWS 


Office War Utilities 
Simplifies Order U-1 


One order canceled and four others amended as Order U-1 


he. 
a ad is brought up to date—Changes will 
ition in eliminate paper work 
-the-war 


chedukfi/ One order was canceled and four 
nore were amended this week as the 

fice of War Utilities simplified and 

srought up to date its series of orders 

upplementary to Order U-1. 

U-l-b, governing the extension of 

ervice to cooking appliances, was can- 
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ch ever eled, with its principal provisions trans- 
ry few erred to Orders U-1-d and U-1-f. U-1-a, 
a ‘lc, U-l-d and U-1-f were amended. 
vy. this 
J more Paperwork Eliminated 
The changes will eliminate consider- 
ble paper work by providing automatic 
uthorization in conjunction with U-1-h 
is com Ae extensions to essential commercial 
condi nd industrial consumers as listed where 
he total material cost does not exceed 
al. The 5,000 and for.domestic consumers who 
nts a0 Bian be served with the expenditure of 
that itfot more than 1,000 conductor feet of 
64.00 Mine, or under the housing utilities 
n 194). SBtandards, depending on the applicable 
s to beMupplementary order. Numerous re- 
eeds offmmetictions on the weight of material 
FPHA llowable for extensions under the va- 
and wiee’’s supplementary orders were sum- 
oo i arily junked or the ground that if no 
eight restrictions were to be imposed 
10 10" Ander U-l-h, which provides automatic 
uthorization for major extensions ($500 
, indi ) $5,000), (Exrecrricat Wortp, No- 
nd thisfiMember 6, 1943, page 5). There was no 
»3, WilfMoint to maintaining such restrictions 
normajm™/™.: the minor construction allowable 


nder the other supplementary orders. 
lhe amended orders reflect to a con- 





servative degree the increasing availa- 
bility of materials. 

U-l-a, which provides automatic ap- 
proval for extensions to serve Army, 
Navy and Maritime Commission needs, 
has been broadened to include the War 
Shipping Administration and the Civil 
Aeronautics Authority. In addition, the 
provision limiting to 250 feet the allow- 
able length of any U-l-a extension has 
been deleted. 

Types of conductor which may be 
used for extensions under U-l-c have 





FUND CHAIRMAN—Pressley H. McCance, 

president of Duquesne Light Co., was 

chairman of Pittsburgh's United War Fund 

Campaign, which last week went over the 

top in its annual drive for funds with a 
total of $5,311,579 
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been broadened considerably. Under 
the new U-l-c, primaries, secondaries 
and service drops may be of any type or 
size conductor which is available in 
excess inventory, or of any type or size 
conductor having a conductivity equal 
to or less than No. 6 AWG copper if 
purchased from a commercial supplier. 
The purchase of copper from suppliers 
was authorized because of the scarcity 
of steel wire. The order is drawn to 
encourage the use of conductor avail- 
able in excess, and permits the redraw- 
ing of solid copper conductor to meet 
the conductivity requirements. 


Pound Limits Deleted 


Pound limits of material for use on 
secondaries and drops have been de- 
leted, and goats and kids have been in- 
cluded in the animal unit table, with 
six milk goats, or 30 other goats or 160 
kids per year equal to one unit. 

In amending U-1-d, OWU deleted the 
weight limits on allowable material for 
extensions to industrial and commer- 
cial consumers, replacing them with 
design standards requiring the mini- 
mum feasible use of materials. The 
former U-1l-b prohibition against the 
erection of service to a cooking appli- 
ance which would displace an existing 
and usable service was included in 
U-l-d and U-l-f. From U-1l-f was de- 
leted the provision that eligible do- 
mestic consumers must live in a housing 
shortage area, and the list of industrial 
and commercial consumers who may be 
served under U-1-f was broadened. The 
utilities construction standards of U-1-f 
were amended to encourage the use of 
material available in excess inventory 
and to provide about the same types of 
wire for-domestic consumers as are pro- 
vided in the amended U-l-c. Weight 
limits on domestic and commercial ex- 
tensions were dropped. 
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A.S.MLE. Meetings Reveal 
New Technical Advances 


Turbine governor specifications soon to be standardized and metals 
for higher steam and furnace temperatures are in prospect 
— Gas turbines now a reality 


Gas turbines are a reality, fly-ash can 
profitably be disposed of, metals for 
higher steam and furnaces temperatures 
are perhaps in prospect, turbine gov- 
ernor specifications are moving toward 
standardization. These are some of the 
technical contributions of interest to the 
power field which highlighted papers 
and discussions at the annual meeting 
of the American Society of Mechanical 
Engineers in New York, November 29 
to December 4, 1943. A report on the 
status of pulverized-coal boiler tech- 
nology appears elsewhere in this issue. 


Gas Turbines a Fact 


“We have arrived at the point where 
the gas turbine is a fact,” said R. C. 
Muir, General Electric, in his comment 
on the paper “Gas Turbines and Turbo- 
superchargers,” by Sanford A. Moss. 
The same thought was expressed by 
A. G. Christie, Johns Hopkins, who re- 
marked that those who are skeptical as 
to the gas turbine will probably be 
greatly astonished when the curtain of 
wartime secrecy is lifted. 

In his paper Mr. Moss stated, in rela- 
tion to the likely results from operating 
studies of superchargers in war use, 
that: 

“The long-sought gas-turbine prime 
mover, with temperatures much beyond 
the 1.000 deg.F now in use, seems to 
be getting nearer. Of course, this same 
progress is paving the way to higher 
temperatures and higher efficiencies for 
the regular steam cycle and two-fluid 
cycles. So we can only speculate as to 
whether the gas turbine, with its com- 
pressor, combustion chamber and heat 
interchanger, is going to compete with 
the other cycles which instead have 
economizers, feedwater, heaters, feed 
and air pumns, boilers and condensers.” 

The first uses for the gas turbine were 
foreseen by J. T. Rettaliata, Allis-Chal- 
mers, as in the marine, heavy traction 
and aircraft fields. For central station 
power plant applications he mentioned 
the possibility of use of powdered coal 
instead of liquid or gas fuel. Paul R. 
Seidler, Brown-Boveri, championed the 
axial-flow as against the centrifugal air 
compressor as a gas turbine component 
which, he predicted, would soon invade 
the fields of the steam turbine and the 
diesel engine. Extremely high tem- 
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perature is not a necessary factor in 
successful gas turbine design, Frederick 
Nettel, consulting engineer, asserted 
and went on to say that a machine of 
around 30 percent efficiency and with 
gas temperature of no more than 1,050 
deg.F was perfectly practicable. 
Related in interest to the gas turbine 
discussion was the paper by E. G. Peter- 
son, Peabody Engineering. on “Firing 
High Pressure Furnaces” in which com- 
bustion chamber pressures up to 55 psi. 
and heat release rates up to 2,500,000 
B.t.u. per cu. ft. per hour were disclosed. 
Detroit Edison for many years has 
been exploring the potentialities of fly- 
ash as a salable product. The study has 
arrived at fruition, according to a report 
by C. M. Weinheimer at a fuels session. 
The material is being used for concrete 
highways, as filler in bitumastic road 
surfaces; a large industrial building has 
been built entirely of concrete based on 
fly-ash. A price of $1 a ton is sought 
for bulk deliveries (44% tons pumped 
from truck in 40 minutes) and about $3 
in bags. It improves long-term strength 
of conventional concrete and facilitates 
a new lightweight concrete. The Marys- 
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ville plant has storage for 1,6(\) ton.jme"* 
a daily demand of 80 to 100 tors is ny 
unlikely during construction mths, | 
the reluctance of the rubber and plagtj, 
industries to use the ash as fill. r ey] 
be overcome the seasonal pro lem , 
profitable disposal would be so) ed, 


Governors Discussed 


Further discussion of the <pecific, 
tions for prime-mover speed g. verniy 
recommended by a joint \LEE 
A.S.M.E. committee at one of the c 
sions answered certain of the commen 
made since the proposals were | aunche 
at the A.ILE.E. convention at Clevelay 
in June, 1943. After A. P. Schwendne 
of Westinghouse had outlined graph 
ically the meaning of the proposed def 
nitions three General Electric engines 
treated significant items. E. E. Parke 
sees a serious drawback in defini 
over-all regulation in terms of rate 
rather than maximum, valves-wide-oy 
load (the present practice) and want 
also to see a 4 to 5 percent valy 
Economy and stabilized boiler room o; 
eration seem to call for the wider la: 
tude. Raymond Shephard said narn 
range governors have to take the log 
fluctuations and many extant could nq 
work safely at 3 percent, although mam 
modern ones have that attribute. J. 8 
McClure cited the photoelectric 
quency recorder and the Allen method 
for graphing dead-band. 


Glenville Turbine 


Service of the 2,000-kw. local load ¢ 
the Nantahela Power Company whe 
detached from the Alcoa-TVA load cr 
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ENGINEERING LEADERS AT ANNUAL MEETING—Robert M. Gates (left) president 
Preheater Corp., of Scarsdale, N. Y., president-elect of the American Society of Mechay 
ical Engineers; Charles F. Kettering, vice-president of Research of General Moi 
(center), and Harold V. Coes, retiring president of A.S.M.E., are shown at the 64th ans 

meeting of the society in New York City 
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sted an unusual regulating problem for 


he 1.\50-foot head, 30,000-kw., 257- 
pm. jouble-wheel Glenville unit in 
‘orth Carolina. The critical time for 
he 10..00-foot penstock is about eight 
econ’- and a jet deflector is used in 
onjunction with the 100-second needle 
alve to avert undue pressures with 
jrop of load. A stilling pool functions 
hen jets are deflected. Impulse wheel 
ficiency is 88.9 percent and over-all 
veneration efficiency 87 percent, accord- 
ing to Arnold Pfau (Allis-Chalmers). 
n discussion Robert Lowy (Baldwin- 
Southwark) suggested that reliance on 
werspeed safety devices (as in Europe 
and even here for steam turbines) 
would substantially reduce the money 
spent for strength to withstand runaway 


speeds. 
Metal Corrosion Results 


Five years’ testing of 46 different 
etals and alloys in superheated sta- 
ion steam for 4,000 to 16,000 hours to 
etermine relative resistance to cor- 
rosion was reported by Messrs. Rohrig, 
‘an Duzer and Fellows of Detroit Edi- 
<on. Results indicate that weight loss of 
plain carbon steel at 1,100 F. continues 
at a high rate, but that rate of loss of 
alloyed materials decreases with time. 
he high chromium-nickel and the 12- 
chromium stainless steels were the most 
corrosion-resistant. Corrosion rate of 
0.50-molybdenum and_ 1.0-chromium 
steels compared favorably with that of 
5chromium steels. Materials which cor- 
roded rapidly at 1,100 F. corroded only 
slightly at 925 F. and there was little 
difference found-at this lower tempera- 
ture between the.rates of corrosion of 
plain carbon and alloy steels. 


ourt Sustains Utility 
on PUD Wholesale Rates 


Superior Judge John M. Wilson in 
lympia has recently sustained the 
tate Public Service Department in its 
efusal to compel the Washington Water 
Power Co. to furnish public utility dis- 
ricts with wholesale rates. 

The department had sustained the 
ompany’s demurrers to the complaints 
pn three grounds: (1) That the depart- 
ment had no jurisdiction; (2) that the 
tility districts had no legal capacity 
0 sue, and (3) that the complaints did 
ot state sufficient facts to constitute a 
ause of action. 

‘The complainants are public utility 
istrict No. 1 in Okanogan and Douglas 


pounties. Condemnation proceedings to 


acquire facilities from the power com- 
pany are now pending in the courts. 
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Detroit Adopts Excise 
Tax on Gross Revenues 


Controversial measure becomes law by vote of 8 to 1 — Purpose 
is to divert federal excess profits taxes of utilities to the 
city of Detroit tor post-war schemes 


The Detroit city council, by a vote of 
8 to 1, has passed the controversial pro- 
posal advanced by Corporation Counsel 
Paul H. Krause to levy a 20 percent ex- 
cise ordinance tax on gross revenues 
of local privately owned utility com- 
panies. 

“We didn’t expect the council would 
pass this ordinance. We still think it is 
unfair and discriminatory, but we will 
not make any statement right now as to 
our next step,” said Alfred C. Marshall, 
president of Detroit Edison Co., who 
was immediately interviewed after pas- 
sage of the law became known. 

The purpose of the new tax measure, 
according to the corporation counsel, is 
to divert federal excess profits taxes 
now going to Washington back to the 
city of Detroit for the purpose of fi- 
nancing post-war work. The new legis- 
lation is aimed at two of Detroit’s public 
utilities, the Detroit Edison Co. and the 
Michigan Consolidated Gas Co. The 
city recently lost a rate case against 
Detroit Edison before the Michigan 
Public Service Commission in which the 
same issue was involved. 

In its official statement, sent to the 
city council while the proposal was un- 
der consideration, but before passage of 
the ordinance, Detroit Edison stated: 
“This company has over 450,000 cus- 
tomers in Detroit. More than 400,000 
are residence customers. Our rates to 
them are among the lowest in the coun- 
try. But even with the low rates they 
cannot stand this 25 percent increase. 
It is unjust, unreasonable, impossible. 
It is our solemn duty to our ratepayers 
and to our stockholders to protest this 
unjust and discriminatory tax and to 
contest its validity in the courts if it is 
enacted by ordinance.” 


Argument Against Ordinance 


The official statement of the Detroit 
Edison Co., in pursuing its argument 
against the excise tax law, continues: 
“While it is true the greater portion of 
the tax will come from the federal gov- 
ernment, it must also be remembered 
that for every $81 which would other- 
wise go to the federal government $19 
comes directly out of the Detroit Edison 
Co., for the reason that the excess profits 
tax is but 81 percent. 

“This proposed 20 percent tax would 
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yield approximately $10,000,000 to the 
city of Detroit. Of this $10,000,000, 
$8,100,000 would be diverted from the 
federal government to the city, but 
$1,900,000 will come out of the net 
earnings of the Edison company. . . The 
company’s customers will be required to 
pay this tax. Since the Public Service 
Commission has just found that the 
Edison rates are not unreasonable, this 
commission would undoubtedly author- 
ize a rate increase sufficient to maintain 
the net earnings of the company at 
about the present level.” 


Post-war Program For 
Better Light Bureau 


Plans are getting under way for an 
expanded post-war program of public 
education on the relationship of light 
and sight, it was announced last week 
by H. P. J. Steinmetz, chairman of the 
National Better Light—Better Sight 
Bureau. 

Two important committees—a home- 
lighting planning committee and a com- 
mercial and industrial lighting commit- 
tee—are being appointed to prepare 
plans, programs and materials for avail- 
ability to the lighting industry. 

The home-lighting planning commit- 
tee, already functioning, consists of a 
personnel with broad experience and 
judgment selected from the various in- 
terests most concerned with light devel- 
opment. Its membership includes Harry 
Restofski, West Penn Power Co., chair- 
man; J. M. Stedman, Pennsylvania 
Power & Licht Co.; H. A. Stroud, Mo- 
nongahela West Penn Power Co.; Henry 
G. Clum, Jersey Central Power & Light 
Co.; Mariquita Dygert, Detroit Edison 
Co.; Myrtle Fahsbender, Westinghouse 
Lamp Division, and E. W. Commery, 
General Electric Co. 

“We are confident that out of the de- 
liberations and recommendations of 
these two committees,” states Mr. Stein- 
metz, “the bureau will be able to pre- 
sent to the lighting industry suggestions 
and materials for the greatest educa- 
tional drive on Better Light—Better 
Sight in the history of the electric 
industry.” 
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Labor Areas to Determine 


Limited Appliance Output 


Only manufacturers in areas where labor and facilities are available 
will be allowed to resume production — Manufacture of 
consumer durables on industry-wide basis out for duration 


Manufacturers in areas where labor 
and facilities are available will be 
chosen for the slowly developing pro- 
gram of production of consumer dura- 
ble goods, the Office of Civilian Re- 
quirements indicated recently in a 
statement forecasting the resumption of 
manufacture of electric ranges on a lim- 
ited scale next year. 


Authority Expected 


Announcing that it expects to receive 
authorization for the manufacture of 
16,000 three-element domestic ranges 
per quarter through 1944, OCR lent 
strength to the belief current in Wash- 
ington that as manufacture of civilian 
good is resumed, it will be in areas and 
by firms having no war work to do 
rather than on an industry-wide basis as 
before the war. 

With munitions cutbacks becoming 
increasingly pronounced and with some 
official Washington quarters concerned 
over possible unemployment in as short 
a time as three more months, it appears 
more and more likely that those con- 
sumer durable goods which are made 


before the war ends will come from 
those plants which for one reason or 
another are dropped from the list of 
arms producers. 

In the meantime, appliance manufac- 
turers who are on war work and do not 
suffer contract cancellations will remain 
on their war work regardless of com- 
petitive possibilities, according to cur- 
rent thinking. With the cut in war pro- 
duction expected by responsible offi- 
cials to be as high as 50 percent at the 
conclusion of the European war, it is 
generally felt that no manufacturer will 
be too badly hurt by this arrangement. 
This is bolstered by the fact that many 
manufacturers of durable goods are con- 
centrating most of their war work on 
munitions, which will be most heavily 
cut back at the end of the European 
war. Ships, aircraft, communication 
facilities and radio equipment are ex- 
pected to suffer least by the cutbacks. 

The range program will total about 
10 percent of the 1941 production if it 
is approved, with the output allocated to 
the armed services, federal housing 
projects and as replacements for essen- 





COMMONWEALTH EDISON “SCRAPPER”—Walter A. Schellhorn, 47-year-old employee 


of Commonwealth Edison Co., was crowned state champion “scrap spotter” by WPB 

salvage officials recently. Schellhorn has been instrumental in unearthing more than 

3,700,000 pounds of metal for the war effort. His citation of merit is being presented by 
William L. McFetridge, Chicago area salvage director 
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tial civilian users. Only a few of ihe 9 
manufacturers who were in the busines 
in 1941 can expect to share in the py, 
gram, OCR emphasized, with th: wor} 
going to those who can do it with thy 
least drain on facilities and man powe, 
needed for war work. 

WPB also allocated material {or th, 
production of 200,000 barometric damp. 
ers for domestic space heaters, 4(0,(() 
barometric dampers for domestic centra| 
heating plants, 20,000 control sets {o 
commercial heating plants and 15,0 
barometric dampers for commercial 
heating plants. The authorization wa, 
sought by OCR as a means of saving 
fuel. 

Manufacturers in labor areas 3 and 4 
will be favored for this program over 
those in areas 1 and 2. Only thog 
manufacturers who can show that the 
program will not affect their war cop. 
tracts will be allowed to do the work 
and any who participate will have 
show that they can get the instrumeny 
completed in time for service in thi 
year’s heating program. 


Ontario Power Project 
Now in Operation 


The Ontario Hydro-Electric Power 
Commission announced last week that 
its new $1,500,000 120-mile transmis. 
sion line between Port Arthur and the 
Steep Rock Iron Mine in northwestem 
Ontario has gone into operation. 

The line will provide power to oper. 
ate the pumps which will drain an esti. 
mated 100,000,000,000 gallons of water 
at a rate of 300,000 gallons a minute 
from Steep Rock Lake preparatory to 
starting operations at the rich hematite 
iron deposits. It will also supply power 
to the Ontario-Minnesota Pulp & Pape: 
Co., Ltd., to replace power formerly 
generated by the company’s own power 
plant which had to be closed before the 
lake could be drained. 

The line, constructed within si 
months, is of twin wooden pole com- 
struction, Western cedar replacing the 
usual steel poles because of the scarcity 
of steel. 


12, 

Electric Companies Sue - 
Charging the General Electric \ tor 
with violation of the Clayton anti-trust Hi the 
act, five independent electric light mar HM ing 
ufacturers filed suit in the federal cour HM wa 
in Newark this week. The companit MR sur 
asserted General Electric monopolize MM be! 
or attempted to control the manufactur Hi Th 
of electric light bulbs and parts. 00 
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OPA Increases Soft 


Coal Ceiling Prices 


ncreases averaging 17 cents a ton affecting 17 districts authorized 
last week — Result of new contract between Solid Fuels 
Administrator Ickes and United Mine Workers 


Increases in ceiling prices of bitu- 
minous coal averaging 17 cents a ton 
land affecting 17 of 22 producing dis- 
tricts were authorized last week by the 
\fice of Price Administration as a re- 
ylt of the new contract proposal agreed 
o by Solid Fuels Administrator Harold 
. Ickes and the United Mine Workers 


of America. 
Few Districts Omitted 


In five districts no general increases 

ere provided for, but increases of 20 
to 25 cents a net ton were allowed to 
over underground handling costs. The 
new ceilings, OPA made it clear, do not 
over the full cost increases resulting 
from the new contract proposal in those 
listricts where the financial position of 
the operators is such that a part or all 
of the cost boost can justifiably be ob- 
sorbed. Increases were granted on the 
basis of principles outlined for OPA by 
Economic Stabilizer Fred M. Vinson. 

Increases by districts were as follows: 

Districts 13, 20 and 22, 10 cents a 
ton: district 3, 15 cents; districts 2, 4, 
8 and 19, 20 cents; districts 6, 7 and 16, 
25 cents; districts 1 and 12, 30 cents, 
plus further. increases of 25 and 30 
cents a net ton respectively to cover 
costs incurred by the beginning of six- 
day weekly operations; district 23, 35 
cents; district 14, 40 cents, and districts 
5 and 18, 50 cents. 

No general increases were provided in 
districts 9, 10, 11, 15 and 17, but 20 
cents a net ton was allowed for hand 
loading in districts 9, 10 and 11, 25 
cents a ton was allowed for underground 
mines in district 15 and 20 cents a net 
ton was allowed underground mines 
without rail connections in district 17. 


Total Production High 


Meanwhile, the new contract was 
credited with the high production of 
12,450,000 tons of coal, which was pro- 
duced during the week ended November 
27. Although the figure was 250,000 
tons below that of the previous week, 
the loss was attributed to the Thanksgiv- 
ing holiday, and the total production 
was higher than had been anticipated, 
surpassing numerous full weeks worked 
before the contract was agreed to. The 
Thanksgiving Day production of 1,656,- 
000 tons was produced by the largest 


turnout of miners on that holiday in 
history, Ickes asserted, adding: “Coal 
production is now headed in the right 
direction, thanks to the new wage agree- 
ment... but we are a long way yet 
from having an adequate wartime fuel 
supply ... we must get bituminous coal 
production up to or above the 13,000,- 
000,000-ton mark and keep it there for 
as long as necessary.” 


OWU Amends 
Conservation Plan 


On unanimous recommendation of the 
task committee which developed the 
program, the Office of War Utilities has 
amended its voluntary conservation pro- 
gram to allow the burning of indoor 
and outdoor promotional, advertising 
and display sign lighting from dusk 
until 10 p.m. nightly. 

The relaxation, first of the cam- 





paign, is expected to improve co-opera- 
tion considerably. Previously, such 
lighting was restricted to two hours 
nightly between dusk and 10 p.m. It 
was felt that this restriction was the 
one at which most non-cooperating busi- 
ness houses balked, and by allowing 
usual lighting during the evening hours, 
OWU officials and the industry task 
committee expect to get more whole- 
hearted co-operation with the remainder 
of the campaign. 

While the two-hour night lighting 
period was adopted widely in some 
cities, in most such cases merchants 
sooner or later gave up in disgust at 
reports that there was no co-operation 
with the campaign in other cities. 
Philadelphia, which opened the elec- 
tric conservation campaign with some 
of the best compliance in the country, 
was an outstanding example of this. In 
Washington, where almost no compli- 
ance was to be found for the first month 
of the campaign, much daytime but 
little nighttime lighting has been ex- 
tinguished. Since the tendency to go 
along with daytime curtailment is so 
much broader than that to accept night- 
time restrictions, OWU figures to save 
and strengthen the daytime compliance 
at the expense of admitting defeat on 
the night-lighting provisions. 

The new provision governing night 
advertising, promotional or display 
lighting reads as follows: “Reduce 
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SERVICE AWARD PRESENTATION—Stephen M. Ryder (center), 85-year-old president 

of the Chisholm-Ryder Co. of Niagara Falls, N. Y., receiving a twin-diamond-studded 

Old Timers’ pin, denoting a continuous service in one organization for 40 years, from 

George O. Benson (right), manager of the Premax Products Division as Robert Pearce 
(left), president of the Old Timers’ Club looks on 
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burning hours so far as practicable, 
but in no case burn after 10 p.m. in 
terms of local time.” The new provision 
for night show window lighting which 
does not provide essential interior illu- 
mination is identical. Daytime restric- 
tions for these classes remain the same 
—eliminate completely. 


Virginia Utilities 
Involved in Deal 


Donald C. Barnes, president of Engi- 
neers Public Service Co., announced 
this week that the Virginia Electric & 
Power Co., a subsidiary of Engineers 
Public Service, has agreed to buy all 
the common stock of the Virginia Pub- 
lic Service Co. from the General Gas & 
Electric Corp. for $1,000,000 plus up to 
$1,500,000 additional from future earn- 
ings. 

The sale is contingent upon authori- 
zation by the stockholders of Virginia 
Electric & Power of new class $5 divi- 
dend preferred stock and the procure- 
ment of $3,800,000 additional bank 
loans in addition to the contribution by 
Engineers Public Service of $4,000,000 
to the capital account of Virginia Elec- 
tric & Power. 

All of the outstanding debentures of 
the Virginia Public Service Co., amount- 
ing to $10,500,000, and $1,500,000 of 
the company’s bonds will be called for 
redemption, if the plan materializes. 

It was pointed out by Mr. Barnes that 
the integration of the two concerns, 
serving contiguous areas in Virginia, 
would result in substantial operating 
economies, but warned that many prob- 
lems were involved in completing the 
transaction that would take a great deal 
of time. 


Canadian, American 
Engineers to Cooperate 


A program of joint meetings, colla- 
boration of technical committees on 
special subjects and consideration of 
joint research projects were included in 
an agreement announced this week be- 
tween the American Society of Mechani- 
cal Engineers and the Engineering In- 
stitute of Canada, in further promotion 
of the war effort. 

The joint conference committee 
formed to work on future plans includes 
James W. Parker, A. G. Christie and 
Albert E. White of the American so- 
ciety and John B. Challies, John Hall 
and John E. Armstrong of the Canadian 
society. 
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Chemical Show 
Opens at Garden 


More than 175 equipment manufac- 
turers together with chemical companies 
and representatives of the government 
and the armed services opened the 19th 
Exposition of the Chemical Industries 
at Madison Square Garden in New York 
this week. 

The exposition, born in World War I, 
as a vital necessity for the exchange of 
essential information and _ technical 
knowledge, had much in common with 
the original exhibit, although evidence 
of wartime restrictions was found in the 
slightly smaller size of this week’s show 
to those in former years. 

Increased manpower difficulties are 
threatening chemical production and 
the industry is experiencing great diffi- 
culty in securing draft deferments for 
trained employees, Dr. William T. Read, 
chief of the allocations section of the 
National Roster of Scientific and Spe- 
cialist Personnel of the War Manpower 
Commission, told the press. The roster 
has some 80,000 chemists and about 
20,000 chemical engineers on its regis- 
tration rolls. 

The Alien Property Custodian’s Office 
has brought some 45,000 patents to the 
exposition and representatives disclosed 
that an abstract of 7,500 chemical 
patents held in the office will be avail- 
able after the first of the year. 


Tacoma to Get 
New Power Unit 


The War Production Board and the 
Production Urgency Committee have 
approved the purchase, by the city of 
Tacoma, of one complete 25,000-kw. 





MEETINGS 


Previously Listed 


Northwest Electric Light and Power Association— 
Accounting and business practice section, Heath- 
rian Hotel, Portland, Oregon, December 13-14. 
Berkeley Snow, executive secretary, 418 Spalding 
Bidg., Portland 4, Oregon. 


Engineers — Annual! 


meeting Engineering Societies Building, New 
York, N. Y., January 19-21. George T. Seabury, 
secretary, 33 West 39th St., New York, N. Y. 


Canadian Electrical Association — Annual winter 
conference of committees Mount Royal Hotel, 
Montreal, Que., January 20-21. B. C. Fairchild, 
managing director, 804 Tramways Bidg., Mon- 
treal, Que. 


American Institute of Electrical Engineers — Na- 
tional technical meeting Engineering Societies 
Building, New, York, N. Y., January 24-28. H. H. 
Henline, secretary, 33 West 39th Street, New 
York, N. Y, 


Sales Executives’ Conference — Netherland Plaza 
Hotel, Cincinnati, Ohio, February 3-4. H. E. 
Dexter, secretary-treasurer, 50 Market Street, 
Poughkeepsie, N. Y 
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generating unit and the imbedded pan, 
of the second, 

This was learned recently from Con, 
missioner of Public Utilities . p 
O’Neil, who has been in the east pus). 
ing this proposition with gove: ime 
agencies. 

The units will be installed in t):e ney 
Adler powerhouse. This means tat th. 
city will produce for itself 175,0:0,099 
kw.-hr. of energy instead of having tp 
purchase a large quantity, as it is now 
doing. 


WPB Drops Rule on 
Fluorescent Fixtures 


The requirement that all production in 
of commercial type fluorescent lighting 
fixtures be specifically authorized hy er 
WPB was dropped December 1, alloy. dt 
ing such production as long as it con. Ce 
forms to weight and other standards o/ 4 
Order L-78. we 

The move was to allow replacement a 
of commercial fixture stocks which have ar 
almost been exhausted since manufa. li 
ture of these fixtures was halted about pl 
18 months ago. No additional materials “ 
were authorized for production of com- ‘ 
mercial fixtures, and any material s tr 
used will come out of the supply made di 
available for all types for this quarter. pé 
It is anticipated that production will 
about equal the value of withdrawals 
from inventory during recent months. 

It is expected that the production of 
commercial fixtures will increase meas- De 
urably for some tithe, but industrial fix. Ne 
ture production will continue to drop. : 
as it has for some quarters, due to the Ne 
slowdown of the construction program. - 

Meanwhile, WPB officials charged 0: 
with the administration of Order L-78 a 
are considering methods of preventing ' 
shops and stores from obtaining com- 
mercial fixtures in competition with war 
plants and other essential industries. |t 
was suggested that the forthcoming 
version of L-78, expected by January |. 
prohibit the purchase of commercial Ne 
fixtures for maintenance, repair or oper- M 
ating purposes on a rating lower than 
AA-4. Since stores and such establish: So 
ments have an AA-5 rating under CMP - 


regulation 5, such an amendment would 
close the existing loophole. Essential 
users have an AA-l or AA-2 rating 
under CMP Reg. 5, depending on 
whether they are listed on schedules | 
or II of the regulation. 

While the need for industrial type 
fixtures is slackening, the need for com- 
mercial fixtures in offices and drawing 
rooms is increasing. It was emphasized 
that there is no intention of allowing 
the manufacture or sale of commercial 
fixtures for general commercial use. 
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Output Up Again 
for 17.5% Increase 


TJ! output curve again reached a new 
high during the week ended December 
, alier falling off sharply last week 
due to the Thanksgiving holiday inter- 
vention, according to figures released 
hy the Edison Electric Institute. The 
amount of electrical energy distributed 
hy the light and power industry during 
the week totaled 4,560,158,000 kw.-hr., 
compared to 4,403,342,000 kw.-hr. the 
week previous. Figures for the latest 
week represent an increase of 17.5 per- 
cent over the 3,883,534,000 kw.-hr. dis- 
tributed during the corresponding week 
in 1942. 

Four of the country’s seven major geo- 
graphic regions contributed to the rise 
during the latest week. The Pacific 
Coast region held first place again with 
a 35.3 percent increase over the 1942 
week; the Southern States region, with 
a 17.9 percent-gain, was in second place, 
and the mid-Atlantic region, with a 
17.3 percent increase, was in third 
place. The New England region held 
an undisputed cellar position with only 
a 8.0 percent increase. The West Cen- 
tral region showed the greatest in- 
dividual gain during the week as com- 
pared to the previous week. 


Weekly Output, Millions Kw.-Hr. 


1943 1942 194] 


Dec. 4 4,560 Dec. 5 3,883 Dec. 6 3,414 
Nov. 27 4,403 Nov. 28 3,766 Nov. 29 3,339 
Nov. 20 4,513 Nov. 2! 3,795 Nov. 22 3,247 
Nov. 13 4,482 ~WNov. 14 3,776 Nov. 15 3,348 
Nov. 6 4,414 Nov. 7 3,762 Nov. 8 3,368 
Oct. 30 4,452 - Oct. 31 3,775 Nov. | 3,380 
Oct. 23 4,415 Oct. 24 3,752 Oct. 25 3,341 
Oct. 16 4,382 . Oct. 17 3,717 Oct. 18 3,313 
Oct. ¥% 4,342 “Oct. 10 3,702 Oct. If 3,355 
Oct. 2 4,359 Oct. 3 3,683 Oct. 4 3,330 


Percent Change from Previous Year 


Week Ending 


— ny 


Dec. 4 Nov. 27 Nov. 20 


New England -~ + 8.0 + 5.3 + 7.7 
Mid-Atlantic +-17.3 +18.1 +20.5 
Central Industrial +12.9 +11.5 +14.1 
West Central +10.4 + 7.2 + 7.9 
Southern States +17.9 +18.5 +19.9 
Rocky Mountain | +14.4 +15.9 +15.5 
Pacific Coast .-» $35.3 +4346 +369 








Total United States.. +17.5 +16.9 +18.9 


Billions of Kw.-Hr 


PP i a 





24:6... = nw. 





Public Service Co. Suit 
Alleges Illegal Ruling 


Seeking a judicial ruling on the pro- 
posal of a rural electric membership 
co-operative to purchase an existing 
public utility, the Public Service Com- 
pany of Indiana, Inc., has filed suit in 
Superior Court in Indianapolis against 
the Public Service Commission of In- 





diana, the Southeastern Indiana Rural 
Electric Membership Corporation and 
the Southern Indiana Light & Power 
Corp. of Vevay, Ind. 

The state commission recently ap- 
proved a petition by Southern Indiana 
and Southeastern for a sale by the for- 
mer to the latter of all its lines and 
service facilities. Public Service Co. 
has opposed the petition on the ground 


ELECTRICAL WORLD @ December 11. 1943 


that the state’s rural electrification acts 
permit co-operatives only to enter ter- 
ritory not receiving electric service. 

The Public Service Co., after alleging 
the ruling to be illegal, offers to pur- 
chase Southern Indiana as it is required 
to sell its holdings, improve the facilities 
and provide service at the regular rates. 
The company and the REMC are said to 
have almost identical rates. 
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SEC DECISIONS —HEARINGS 





The Securities and Exchange Com- 
mission, in a series of orders and opin- 
ions issued last week affecting electric 
utility companies: 


APPROVED THE SALE by Durham Public 
Service Co., a subsidiary of Cities Service 
Power & Light Co., of all its fixed prop- 
erty and certain current assets to Duke 
Power Co., following which Durham will 
dissolve after paying off its refunding 
mortgage bonds, held by the public; its 6 
percent cumulative preferred stock, also 
held by the public; distribution of its re- 
maining assets to its parent, Cities Service, 
in exchange for all of its common stock 
held by them for retirement. 


: DeniED A REQUEST by Standard Gas & 
Electric Co. for recognition that provisions 
and restrictions on the class B common 
stock of Northern States Power Co. (Dela- 
ware) have been satisfied. 


MopIFIED ITS RESTRICTIONS on common 
stock dividends of the Southwestern Public 
Service Co, to permit Southwestern to pay 
a 50-cent dividend except during. the twelve- 
month period commencing last September 
1, during which it may pay a dividend not 
in excess of $1 per share. The commission 
had imposed the limitation on September 
14, 1942, as a condition to the company’s 
issuance and sale of first mortgage and col- 
lateral trust bonds, serial notes and 6} per- 
cent cumulative preferred stock. 


RECOMMENDED THAT THE Union Electric 
Co. of Missouri not be permitted to retain 
the St. Louis County Gas Co. in its holding 
company set-up. The action was based. in 
large part, on a survey purporting to show 
that electric and gas companies fare better 
alone than in combination with one an- 
other. Counsel for the North American Co.. 
parent of Union Electric and grandparent 
of St. Lonis County gas, argued that the 
survey underlying the utilities division’s 
recommendation was faulty and that creater 
economies would obtain if St. Louis Countv 
Gas were allowed to remain a subsidiary of 
Union Electric. 


APPROVED AN APPLICATION by the Colum- 
bia Gas and Electric Corp. to make a cap- 
ital contribution of $114,000 to its subsidi- 
ary, Union Light, Heat and Power Co. At 
the same time, the SEC removed a restric- 
tion which prevented Union Light. Heat 
and Power to make interest payments on 
its 6 percent demand notes held by Colum- 
bia Gas. 


PERMITTED TO BECOME EFFECTIVE a dec- 
laration of the General Gas & Electric 
Corp., which is a subsidiary of the trustees 
of Associated Gas and Electric Corp., pro- 
posing to pay out of capital or unearned 
surplus a quarterly dividend of $1.25 on 
its $5 prior preferred stock. The presently 
proposed dividend is applicable to the quar- 
terly period ending December 15, 1942. 


Approvep Consolidated Electric & Gas 
Co.’s sale of the Raleigh (N. C.) Gas Co. 
to Charles B. Zeigler of Gastonia, N. C., for 
$217,870. All of Raleigh’s outstanding se- 
curities ($63,000 of notes and $1,063,095 of 
common stock) are pledged by Consoli- 
dated to secure a note payable to Federated 
Utilities, Inc., which in turn secures Fed- 
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erated’s 54% percent lien collateral trust 
bonds due 1957. 


APPROVED THE PROPOSED SALE of Highland 
Utilities Co.’s Mesa Verde (Col.) electric 
properties and Southern Arizona Public 
Service Co.’s electric, ice and water plant 
in Cochise County, Ariz. The step is pre- 
paratory to dissolution of the parent com- 
pany, North Continent Utilities Corp. 


Applications Filed 


Proposat oF Onto Public Service Co. of 
Cleveland to approve its purchase of 330,- 
000 shares of the Marion-Reserve Power 
Co.’s $5 par value common stock from Man- 
ufacturers’ Trust Co. of New York. The 
price has been set at $2,550,000 if the pur- 
chase is completed before December 31. 
Between that date and May 1, 1944, the 
price would increase at the rate of $10,000 
a month. 


APPLICATION OF THE Ogden Corp. for ap- 
proval of its plan to pay a dividend of 25 
cents a share on its common stock on Dec. 
29 to holders of record of Dec. 22. The 
directors approved the dividend, amounting 
to $850,000, to be paid from surplus. 


Proposat or Cape & Vinevard Electric 
Co. to issue and sell to New England Gas 
& Electric Association 3.000 shares of com- 
mon stock (of the par value of $25 a 
share) for the cash consideration of $50 a 
share, to aggregate $150.000. The proceeds 
from the issuance and sale of this stock are 
to be used for the purpose of paying Cape 
& Vinevard’s indebtedness in the sum of 
$150.000. represented by its 3 percent in- 
terest hearing note payable to the First 
National Bank of Boston. 


Proposat or THE American Water Works 
& Electric Co.. Inc., to make a capital dona- 
tion of $441.000 to improve the financial 
condition of its subsidiary, Commonwealth 
Water & Light Co. The donation would b- 
accomplished by cancellation of an equal 
amount of open account indebtedness owed 
to American Water Works by the subsi- 
diary. 

Proposal or THE Electric Power & Light 
Corp. to make a capital contribution of 
20.000 shares of $6 second preferred stock 





Utility Reports 


Net Income 
19 





1943 42 
*Alabama Power .......... $5,128.989 $3,337,571 
tCalifornia-Oregon Power.. 1,300,835 1,118,319 
+Central Illinois Pub. Serv. 2,224,859 2,178,040 
*Central Maine Power...... 3,362,525 3,354,124 
+Central Power & Light .. 1,580,640 1,420,236 
*Commonwealth & Southern 
EE QS iso ac idny soo 13,448,081 9,889, 
*Consumers Power ......... 7,856,234 8,043,019 
*#Duquesne Light ........... 10,773,060 10,820,606 
*Georgia Power ............ 6,384,593 5,440,617 
*North American and subs.. 18,864,522 19,308,862 
+Northwestern Public Serv.. 416,929 361,816 
a, Rye 3,497,833 3,060,842 
*Public Service (N.H.)..... 1,354,171 1,438,906 
*Southwestern Gas & Elec... 1,412,524 1,576,389 
*Virginia Public Service and 
SNES Fic ccuurecs) ss 949,128 729,731 
{West Penn Elec. and subs.. 5,034,094 5,152,394 





*Twelve months ended October 31, 
tTwelve months ended September 30. 








to its subsidiary, Louisiana Power 4 Light 
Co., to enable the latter to comply \.ith a 
order of the Federal Power Comission 
Louisiana also proposes a capital 1 clasg 
fication to simplify the corporate sj ructyr 
of both companies. 

APPLICATION OF THE Jersey (entr,! 
Power & Light Co. to make a gratuito, 
contribution to the capital of Ajincoun 
Land Corp., of which it owns all the oy. 
standing shares except for three director, 
qualifying shares, or all indebtedness of 
Ajincourt to Jersey Central in the amoun 
of $302,975 as of October 31, 1943. 


Hearings Scheduled 


December 7: Postponed hearin, orig. 
inally scheduled for this’ date, involving 
the application of Niagara Hudson Power 
Corp. and Buffalo, Niagara & Eastern Power 
Corp. for approval of a reorganization plan, 


Decemper 14: Hearing of Consolidated 
Electric & Gas Co.’s proposal to sell its ep. 
tire interest in Central Illinois Electric § 
Gas Co. to the public through underwriters, 
and, in connection with the sale asked for, 
an exemption from the competitive bidding 
rule of the commission. ~ 


Decemper 14: Hearing on a supplement: 
plan for the United Gas Improvement Cos 
disposal of substantially all of its holdings 
in Delaware Power & Light Co. 


DecemsBer 16: Hearing the Common. 
wealth & Southern Corp. and a subsidiary, 
Ohio Edison Co., Akron, Ohio, request for 
approval for the retirement of treasury 
funds of $10,863,067 principal amount oj 
Ohio’s outstanding $6.60, $7 and $7.0 


series of preferred stock. 


Decemeer 23: Hearing on the Federal 
Light & Traction Co.’s proposal to sell all 
of the outstanding capital stock, namely. 
2.500 shares of $100 par value each of 
Rawlins Electric Co., an electric utility 
subsidiary operating in Rawlins, Wyo., to 
Edmund Steinauer of Lincoln, Neb., for a 
consideration of $350,000. 


FPC Issues License 
for Holtwood Project 


Federal Power Commission has au- 
thorized the issuance of a federal license 
for a period terminating in 1970 to the 
Pennsylvania Water & Power Co., wit) 
main offices in Baltimore, Md., for the 
111,000-kw. Holtwood hydro-electric de- 
velopment on the Susquehanna River in 
Lancaster and York counties, Pennsy!- 
vania. 

The project consists principally of a 
concrete gravity overflow dam about 
2,392 feet long and 55 feet high, a pool 
extending upstream about 8 miles and 
a power house containing ten main units 
having an aggregate capacity of 111,000 
kw. In addition, the applicant als 
maintains a steam plant, loading dock: 
and other facilities which occupy land: 
within the project boundaries and areas 
which the applicant has designated a 
“common property.” Construction of the 
project was begun in 1905, the first uni! 
was placed in operation in 1910 and the 
last in 1924. 
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for the the installation of Pyranol* transformers the replacement of several bushing porcelains 
tric de- was amply demonstrated recently when 12 which were cracked by the heat, the painting 
River ir Pyranol units were subjected to a severe ex- of the tanks, and the addition of a small amount 
ennsy!- ternal fire at a new war plant in the South of new Pyranol to make up for that lost through 

: : So ; the bushings. 
lly of a From the field engineer’s description of the ‘he transformer interiors were in perfect con- 
about fire, it is obvious that transformers without non- dition. It was not even necessary to filter the 

a pool inflammable liquid, subjected to the same condi- Pyranol. 

les and tions, would have been almost a total loss. And JHere’s an experience that proved the wisdom 
in units it has. been estimated that, with some types of of investing in Pyranol transformers, from 
111,00 transformers, the damage tothe plant mighthave the standpoint of safety and reduction of 
“ als run as high as half a million dollars. losses from fire. General Electric Company, 
- *Reg. U.&. Pat. OF Schenectady, N. Y. 
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Series Capacitor 
Drops Welder Demand 


By B. L. McARDLE 
Electrical Engineer United Steel & 


Wire Company, Battle Creek, Mich.* 

Six automatic resistance welders 
are used in the plant of the United 
Steel & Wire Company at Battle Creek 
in production of landing mats for 
airplane fields. Installation of a series 
capacitor on one of these machines 
demonstrated the value of the capaci- 
tor in putting more heat into the weld 
and in improving welder performance 
in respect to energy supply. Success 
with the first machine was followed 
by application of capacitors to the 
others. 

Without the capacitor. the machine 
had a during-weld demand of 1,050 
amp. with 480 volts at the welding 
transformer primary. Energy input. 
measure of heat to the weld, was 237 
kw., and the power factor thus was 





*Now in U.S. Army. 
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17 percent. Installation of the capaci- 
tor resulted in a drop in the ampere 
demand to 640, in a rise of power 
factor to unity, in a 300-kw. input 
representing welding heat and in a 
rise of welder transformer primary 
voltage to 550. The reduction in line 
demand is caused by power-factor 
correction and the increase in welder 
transformer voltage comes from the 
potential rise contributed by the 
capacitor. The greater energy input 
to the weld reduced welding time and 
increased production. 

Welder supply is at 500 volts. Be- 
cause of voltage rise from series reso- 
nance it was necessary to provide a 
means to counteract it. This was done 
by including an auto-transformer in 
the circuit. as shown in the accom- 
panying diagram. so as to reduce the 
voltage ahead of the capacitors. In 
this way voltage beyond the capaci- 
tors will be within range of the welder 
supply potential, allowing the use of 
standard welding transformers. 


Stepdown 
autotransformers 
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| Control | 
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Cormmmon to five 
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SERIES CAPACITOR has stepdown auto-transformer buffer in welder connection: each 
welding transformer primary has one end fed from an auto-transformer tap selector 


switch, allowing for individual heat control 
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Battery-Operated 


Synchronous Clock 
Developed in the shop of the ! 
bama Power Company as the char 


drive for an instrument to reco 
operations of motor buses is a bef 
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SYNCHRONOUS CLOCK adapted for 
eration on battery 


tery-operated synchronous clock m 
tor that could find usefulness in eles 
tric system operation. 

A self-starting synchronous clo 
motor is rewound for 12 volts or at 
other desired battery voltage. 1 
winding has a center tap. It is ca 
nected to the battery through an auto 
mobile radio vibrator, as shown i 
the sketch. Although these vibrato 
are not calibrated to super-exact I 
quency, they are produced in quay 
tity to fixed dimensions and investig 
tion showed that they are qui 
accurately on the nose of 120 cyc# 
per second and will run the dl 


oe 





LECTRICAL WORLD 


December 


11, 


REDESIGNED 


For greater safety, for speedier installation 
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THE DRY-TYPE 
TRANSFORMER 
of the FUTURE is 
available NOW 


HIS ultramodern distribu- 

tion transformer is not just a 
postwar gleam in a designer’s 
eye. It’s an actuality. 

Such transformers are now 
available for use on 601- to 15,000- 
volt primary circuits, in ratings 
from 100 to 500 kva.* We offer 
them at this time because they 
afford greater safety and speedier 
installation than previous dry- 
type designs—both vitally im- 
portant today. 

For 50 years General Electric 
has built dry-type transformers. 
But in designing these stream- 
lined units, we threw tradition to 
the winds. For indoor installa- 
tions in industrial plants, their 
metal-enclosed construction offers 
a greater degree of safety than the 
former, open-screened design. Al- 
so, the unique housing provides 
the advantages of enclosed ter- 
minals, so arranged as to permit 
speedy installation. 

There are undoubtedly many 
questions that you’d like to ask 
about their construction features 
—features that make for ready 
accessibility of all parts, excellent 
ventilation, ease of installation, 
and safety. You’ll find all these 
questions answered in our new 
bulletin. Ask for a copy. General 
Electric Co., Schenectady, N. Y. 
*“G-E dry-type transformers are also 
available in certain sizes larger than 
500 kva. 


Bulletin 
GEA-3714B 


DRY-TYPE ee 
TRANSFORMERS 


Every week 192,000 G-E employees purchase 
more than a million dollars’ worth of ‘Var Bonds 
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motor at double speed. For short 
periods of a few hours or even of a 
day or so the time error is negligible. 

In an unattended substation, for in- 
stance, such a clock might be used to 
record times and durations of service 
outages or to initiate desired switch- 
ing or other operations after longer 
lapses of time than are possible with 
ordinary relay settings. 


Boosters on Overloaded 
Street-Lighting Circuit 


By L. M. VanMETER 


Pacific Gas & Electric Company 
Oakland, Calif. 


Satisfactory service, in spite of re- 
strictions and limitations on equip- 
ment, taxes the ingenuity of the dis- 
tribution engineer. Recently the Pa- 
cific Gas & Electric Company had one 
of its street-lighting circuits in the 
Bay area badly overloaded due to the 
rapid expansion of war industries, 
which resulted in very poor lighting. 
An estimate was prepared on the 
basis of dividing the circuit and in- 
stalling an additional RO constant- 
current transformer and Novalux 
controller. However, as the cost of 
this change was over the $500 limi- 
tation, the job was canceled and it 
became necessary to find some other 
means of increasing the current in the 
series circuit without exceeding thi: 
cost. 

Impress 960 Volts 


The circuit was supplied by a 
15-kw., 2,400-volt, 6.6-amp. type RO 
constant-current transformer. It was 
decided to install two standard distri 
bution transformers as boosters, each 
rated 3 kva., 2.400 to 480 volts (ac- 
tually 5-kva. units were used because 
of available stocks). The high-volt- 
age windings were connected in 
parallel across the 2,400-volt primary 
and the secondaries connected in 
series on the 6.6-amp. series street- 
lighting circuit, as shown by the ac- 
companying diagram. 

The result was that 960 volts was 
impressed on the series circuit in ad- 
dition to the voltage supplied by the 
constant-current transformer. With 
this help from the boosters, the cur- 
rent rosé from a value considerably 
below 6.6 amp. to approximately 6.6, 
thus accomplishing the desired result. 

The boosting action might also be 
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thought of in terms of power, which, 
960 x 6.6 _ 

in this case, amounted to — 1 000° 

6.336 kw. It will be noted that unless 

a rather high booster voltage is used 

there will be little boosting action, 

due to the current being limited to 
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I3-kva. distribution 
transformers 
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2400 volts, 6.6amp 







-6.6 arnp. series circuit 






TWO distribution transformers serve as 
series boosters for overloaded street-light- 
ing circuit 


6.6 amp. It was for this reason that 
transformers with 480-volt secon- 
daries were used. It is evident that 
the maximum output which can be 
obtained from a 480-volt  trans- 
former, regardless of size, is 480 x 
6.6/1,000 = 3.168 kw. 

Cost of the boosters was approxi- 
mately one-fourth that of the con- 
stant-current transformer and control- 
ler originally proposed. 

It should be understood that this 
application, while giving additional 
capacity at low cost and serving as 
an expedient under present condi- 
tions, has several objections: 

1. If a portion of the series circuit 
should be lost so that the voltage 
necessary to supply the remainder 
were less than that supplied by the 
boosters, then all of the lamps on the 
remainder of the circuit would be 
burned out. In other words, the full 
voltage supplied by the boosters 
would remain on the circuit regard- 
less of the regulating action of the 
constant-current transformer. 

2. The voltages on the secondaries 
of all transformers involved would 
exceed rated values and there would 
be a possibility of the insulation on 
the secondary coils breaking down. 
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3. There might be a safety hazarj 
due to workmen forgetting about the 
booster voltage, particularly if th, 
boosters were located on a sejarat, 
pole from the main transformey, 
However, this hazard could be clinj. 
nated to a large extent by installing 
a warning sign on the main trang. 
former pole. 


How to Test 
Insulating Materials* 


1. Power Factor Tests 


By J. R. FREED 


Continental-Diamond Fibre Co 
Newark, Del. 


A foremost test for evaluation of 
electrical insulating materials is that 
for power factor. That specific elec. 
trical property is defined, according 
to the A.S.T.M. Standard Method 
(D-150), as a measure of the energy 
loss in an alternating electrical field 
Power factor may also be defined a 
the ratio of the total power loss (in 
watts) in an insulating material to 
the product of voltage and current in 
a capacitor in which that material is 
a dielectric. 

Power factor may be considered 
an indication of the stability of the 
insulating material in question or a 
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TYPICAL power factors for various grades 
of laminated phenolic insulations 


check of the uniformity of specimens. 
In some cases it is desirable to have 
low power factor, while in others it is 
not so important; in all cases, how- 
ever. it is a useful means to indicate 
purity of composition and useful life 
under electrical stresses, as well 
the efficiency of the insulator. 
Insulating materials are usual 
tested at 60, 10° and 10° cycles pet 
second. Measurements are made based 
on the “thickness” dimension and i 
the case of laminated materials pri 


*First in a series of nine articles. 
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QUICK: The availability of 
Pyranol capacitors as a source of reactive kva 
makes their use the quickest method of re- 
leasing system capacity for heavy war loads 
—especially now when materials, and labor 
to manufacture equipment, are at a premium. 


lOW COST: Pyranol capacitors can be put on 
asystem at a cost of well under $10 per kva. 
The relatively high-cost system facilities can 
then deliver more kilowatts. This is of vital 
importance in the wartime drive to obtain 
maximum kilowatts from present facilities. 
Savings in critical materials, and ease of in- 
stallation and switching to meet variable load 
demands, are also important considerations. 


GENERAL 
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INSTALL THEM IN LARGE BANKS NEAR THE LOAD: Banks 
of G-E Pyranol capacitors are available as 
large outdoor and indoor rack-type equip- 
ments. Many utilities have found it advan- 
tageous to build their own outdoor racks of 
wood and standard-line hardware, so that 
they can use these capacitors in smaller 
groups on distribution circuits when the 
emergency need for larger banks is past. 


Ask your G-E representative for his sug- 
gestions on the application of capacitors in 
large banks. He’ll be glad to help you with 
such problems as fusing, relay protection, 
and switching. Or write for Catalog GEA- 
2764B. General Electric, Schenectady, N. Y. 
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marily with tests conducted perpen- 
dicular to laminations. Measurements 
parallel to laminations are also made 
and are included in this discussion. 

A sheet material specimen has di- 
mensions usually 6x6 in. or 6 in. in 
diameter and is partially or wholly 
covered on both sides with lead foil 
electrodes of suitable size to give a 
capacitance of preferably not less than 
100 micromicrofarads, Petrolatum of 
a highly refined type is used as an ad- 
hesive. The prepared sample forms a 
capacitor of unknown capacitance and 
is connected in parallel with a preci- 
sion condenser. 

Tubes are prepared for power fac- 
tor tests by being coated on the inside 
and outside with lead foil electrodes 
of sufficient length to provide a capac- 
itance of preferably not less than 100 
micromicrofarads. Sometimes mer- 
cury is ‘used as the inside electrode. 

One of the standard test methods 
for power factor is called the “Reso- 
nant Circuit; Resistance Variation 
Method.” Measurements are at 10° 
cycles per second. Equipment consists 
of a stable high-frequency generator. 
a vacuum tube voltmeter. decade re- 
sistors and a standard precision type 
variable air condenser. 


Test Procedure 


The ‘test is run by adjustment of 
the precision condenser with the sam- 
ple in the circuit until resonance is 
obtained. Then with the sample out of 
the circuit, the precision condenser is 
again adjusted to 
means of the decade resistor this sec- 
ond resonance value is brought to the 
same meter deflection value as noted 
for the initial resonance. From the 
instrument readings the capacitance is 
calculated. Then power factor in per- 
cent is determined by substituting in 
the formula: 


resonance: by 


Power factor = 2 x RCf * 10° 


where R is resistance in ohms. C is 
capacitance in micromicrofarads and 
f is frequency in kilocycles. 
Insulating material is also fre- 
quently tested at 60 cycles per second. 
This test is performed on a suitable 
capacitance bridge in which direct 
readings of capacitance in microfar- 
ads and power factor in percent are 
obtained. In that type of bridge an 
electron ray tube is used as a null 
indicator. An additional procedure 
covers power factor measurements at 
a frequency of 1,000 cycles per sec- 
ond and is conducted on a capacitance 
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bridge which employs an acoustical 
indicator to obtain a balance. The 
power supply to the bridge consists of 
a 1,000-cycle tuning fork. 

Many sources of error may enter 
into the test, such as stray field, both 
electrostatic and magnetic, and poor 
contact of electrodes. The foil elec- 
trodes must make intimate contact 
with the specimen for even minute air 
bubbles cause large errors in results. 
This property of insulating materials 
is affected by temperature, frequency. 
and atmospheric humidity. When 
specified, the insulating material is 
conditioned before testing; the Stand- 
ard A.S.T.M. conditioning procedure 
for the phenolic laminated type of 
material is 48 hours drying at 50 deg.. 
plus or minus 3 deg. C. (D-618). 


Parallel to Laminations 


It is a recognized fact that power 
factor of laminated insulation meas- 
ured parallel to laminations is not the 
same as that perpendicular to lamina- 
tions. The method of test (ASTM D- 
669) calls for the use of the same ap- 
paratus as for the perpendicular test. 
but the test specimens are different. 
Specimens are cut 0.250 in. in width 
by 5.25 in. in length in sufficient quan- 
tity to make a pile-up of approxi- 
mately 5.25 in. in height: they are 
mounted in a square metal frame and 
clamped tightly. Lead foil electrodes 
2 to 4 in. in diameter are applied to 
both sides of the specimens and the 
test performed at the desired fre- 
quency by the Resonant Circuit: Re- 
sistance Variation Method. 


Adaptations of 
D.C. Voltmeters 


By PAUL MacGAHAN 


Meter Engineer, Westinghouse Electric 
Manufacturing Co., Newark, N. J. 

Conventional type of permanent 
magnet d.c. voltmeters which have 
one moving coil and two contro] 
springs can readily be applied as 
differential and as ground-detector 
voltmeters instead of using the more 
complicated two-coil or divided-coil 
construction which requires three 
conducting springs. 

Instead of the voltmeter resistance 
being self-contained, a mid-tap exter. 
nal resistor is used for each circuit as 
shown in the illustrations. An inter. 
nal resistance is also retained within 
the voltmeter for calibration pur. 
poses. 

As the voltmeters are adjusted and 
calibrated with the zero in the mid- 
scale position, the current required 
for full-scale deflection is half the 
usual value for the type of voltmeter 
having a left-hand zero scale. There- 
fore, the ohms required for any full- 
scale rating are doubled. 

In illustrations (a), (b) and (c) 
the voltmeters indicate the potential 
difference between two circuits, the 
pointer direction indicating toward 
the circuit having the higher value. 

In illustrations (d) and (e) the 
voltmeter pointers are arranged to 
indicate away from the _ terminal. 
which is on the grounded side. and 
to indicate the potential difference 
from the terminals to ground. 





EXTERNAL WIRING DIAGRAM—Differential voltmeter for (a) two independent circuits. 
(b) paralleling two circuits, (c) Edison three-wire circuits; ground detector fer (d) Edison 
three-wire circuit, (e) two-wire circuit 
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Flamenol thermo-plastic insulated 
small-diameter wire, Type SN, is 
available in sizes 14 to 1,000,000 CM. 
(Resins are now permitted for elec- 
trical conductor insulation wherever 
copper is allocated.) Its small diam- 
eter, comparatively light weight and 
smooth finish make it easy to handle. 
It will give long dependable service. 


Flamenol Building Wire was de- 
veloped before the war. It has been 
used for a number of years in all sorts 
of buildings. It is ideal for mainte- 
nance work, for rewiring or for new 
wiring. It is approved by the Under- 
writers’. Its insulation is superaging, 
high in dielectric and mechanical 
strength, flame retarding and resistant 


s to oils, mOisture, acids, etc. 


FOR FURTHER INFORMATION on Flamenol 
Building Wires, Loom Bus-drop Cable, Conduits 
or Wiring Devices see the nearest G-E Merchan- 
dise Distributor or write to Section CDW- 
1235-9, Appliance and Merchandise Depart- 
ment, General Electric Co., Bridgeport 2, Conn. 
"Reg. U.S. Pat. Off. 
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G-E single- and multi-conductor lead sheathed cables, are 
available in sizes 14 to 2,000,000 CM. These sturdy cables 
are insulated in accordance with WPB limitations and are 
sheathed with commercially pure lead formed tightly around 
the core. Special precautions are taken to control the thick- 
ness of the lead and to center the cable in the sheath. 





G-E CONDUITS AND WIRING DEVICES 


General Electric also offers for war wiring needs: G-E 
White hot-dipped galvanized conduit and G-E Black enamelled 
conduit, EMT, flexible metal conduit and hundreds of 
switches, lampholders, outlets, fuses, etc. 
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Two departures from a basic pre-war, 
two-pole power transformer bank struc- 
ture (Fig. 1) using steel as principal load- 
carrying members have been used during 
the war period by the Oklahoma Gas & 
Electric Company, to conserve critical 
steel and copper. 


More common of the two wartime de- 
signs is a three-pole arrangement (Fig. 2) 
with each transformer of the bank on a 
separate pole with open-wire primaries 
and secondaries. The other, used only 
where space limitations will not allow the 
three-pole arrangement to be installed, 
provides for mounting two transformers 
on one pole and one on the other of a 
two-pole structure in the manner shown 
in Fig. 3. 





- 


FIG. 2—-Structural steel has been elimi- 
nated by mounting transformers on indi- 
vidual poles 


Comparison of the amounts of copper 
and steel required for the three types of 
structures based on a 100-kva. maximum 
transformer size follows: 


Type Structare Copper, Lb. Steel, Lb. 


Pre-war two-pole . 175 820 
Special three-pole. 185 265 
Special two-pole... 150 230 


Major economies in material over the 
pre-war design have been made in steel 
by eliminating the two main structural 
beams and connecting vertical members 
from which the transformers are sup- 
ported and reverting to a _ crossarm 
mounting of the type commonly used for 
single-phase distribution transformers. 


Additional savings in steel have been 
made by eliminating the conduit inclo- 
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WARTIME TRANSFORMER STRUCTURES 
CONSERVE CRITICAL MATERIAL 










Fl 242% ft 20 


Frimar; ¢s in 
2”conduit 






“1 2% 2"gf x 2“0" long 
Section A-A 






Side Elevation 











FIG. 1—Basic pre-war transformer 
bank structure uses steel beams, 
columns and conduit-inclosed pri- 
maries 








FIG. 3—Where space is limited 
two transformers are mounted on 
one pole and the third transformer 
on another pole 
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sure for primaries, used in the pre-war secondary buses in the more recent de- 
design, in favor of open-wire primary and signs. 
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COPPER CONSUMPTION 


afi dir One way to curb waste and help to remedy the serious shortage of copper and 

tly insulating materials is to operate insulated wires and cables at the highest 
voltage consistent with safety. Every effort should also be made to in- 
crease operating efficiency by more effective voltage regulation. 


Higher voltage and better regulation on systems now in operation will mean 
more efficient use of the copper now in service. Most distribution systems 
were designed with a margin of safety that may justify higher operating 
voltage for the duration of the war. 


A change to higher voltage should be considered wherever replacement or re- 
wiring becomes necessary. If it can be done it will mean a definite saving 
in copper and may result in more efficient and economical operation. 


Plans for new distribution or expansion should be postponed until after the 
war. If they cannot be postponed, provision should be made for the high- 
est_practicable voltages—both primary and secondary. 


The cables you already have should be used to the utmost limit of their use- 
fulness. The design and manufacture of new cables are restricted by War 
Production Board regulations but if you must buy new ones for vitally 
essential war work we shall be glad to tell you what Simplex insulated 
wires and cables can do for you. 


~~ 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 
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Sturdy Foundation for 
Transmission Tower 


By CLAYTON M. ALLEN 
Bureau of Power & Light, 


Los Angeles, Calif. 
Occasional winter rains often trans- 
form stream beds of the Pacific 
Southwest, normally dry, into rivers 
of flood proportions, requiring trans- 
mission line crossing structures lo- 





BOAT-TAIL tower foundation extending 20 
ft. below and 28 ft. above dry riverbed 
withstands record floods 


cated in or near such “washes” to be 
of special design. Such a structure 
was necessary in carrying the 287.000- 
volt Boulder transmission line third 
circuit of the Los Angeles Bureau of 
Power and Light over a wash near 
Los Angeles to prevent possible out- 
ages due to flash floods in this area. 

Extending 20 ft. below and 28 ft. 
above the stream bed. two hollow 
streamlined concrete piers of “boat- 
tail” design were placed in the wash 
paralleling the direction of flow. On 
the tops of the piers a galvanized 
structural steel bridge supports the 
100-ft. standard suspension tower. 
which in turn carries the three 1.4-in. 
diameter type HH segmental conduc- 
tors of the transmission line across 
the wash at an angle of 60 deg. with 
its centerline. 

The hollow piers were constructed 
of transit-mixed concrete propor- 
tioned 1-24-34. which, after curing 


98 (2064) 


with a black sealing compound, were 
backfilled, using excavated material. 

Performance over four years since 
installation, during one of which it 
was subjected to a record runoff, has 
proved the wisdom of the streamlined 
and sturdy construction of this tower 


foundation. 
7 


Uses Single Crossarm 
for Dead-ends 


Practice of dead-ending line con- 
ductors up to No. 4 copper on a single 
4x5-in. (nominal) crossarm, with its 
5-in. dimension horizontal, has been 
used as a material conservation prac- 
tice for a little more than a year by 
the Empire District Electric Com- 
pany, Joplin, Mo. 

Several hundred single-arm dead- 
ends of this type have been installed 
on the system in place of the more 
conventional double-arm construction 
using 3} x 44-in. arms. Each such in- 
stallation is estimated to save the fol- 
lowing construction materials: One 
crossarm, two steel crossarm braces, 
two carriage bolts, one lag screw, six 
square washers, seven nuts and about 
22 in. of bolt length. 


Change Coal Piping 
to Stop Clogging 


The accompanying “before” and 
“after” views show how a bad con- 
striction in the coal inlet to a 
pulverizing mill at Ohio River station 
of Southern Indiana Gas & Electric 


BEFORE 


Company was eliminated by a change 
in the piping arrangement. The cop. 
striction was caused by a 12-in. pipe 
being reduced to 10 in. at the mill 
inlet. With wet coal, this constriction 
caused the coal pipes to plug up fre. 
quently. It was very difficult to clean 
them out. 

The “after” view shows the change 
from a round inlet pipe to a much 
larger rectangular section with 4 
greater slope at the mill inlet. This 
type of inlet does not plug up as 
easily with wet coal and is much 
easier to clean. Note that two small 
poke-holes have been provided. The 
new inlet has also been provided with 
renewable wearing plates which have 
been bolted in place for ease in re- 
placement. 


Valves Installed on 
“Live” Transformers 


By B. O. CHANEY 


Division. Engineer, Tennessee Valley Authority 


For installation of radiator valves 
on the tanks of two 10,000-kva.. 
three - phase, 110/13.2-kv., water- 
cooled transformers a tank cutting 
tool was developed and used by the 
author and associates. Installation of 
the valves was necessary prior to the 
connection of radiators of the forced- 
oil circulation, fan-cooled type to al- 
leviate overheating of the transform- 
ers. 

Ordinarily oil removal would be 
necessary, in this instance more than 


9.000 gal. The transformers were 





TENDENCY of wet coal to clog up at constriction in coal mill inlet pipe (see “before’’) is 
eliminated by change to larger inlet section shown in picture at right 
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IN A PHILCO FLOTE STORAGE BATTERY, 
YOU MAINTAIN THE CHARGE WITH 


40% LESS CURRENT/ 


Philco Floté is the only bat- 
oe tery specifically designed for 
modern full float service! 


The special metal in which Floté grids 
are cast reduces the amount of current 
necessary to maintain the charge by 
40%! This low current consumption 
materially increases the life of the cell! 
Floté grid design, too, retards peroxida- 
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tion and provides exceptional strength 
and superior electrical efficiency. Philco 
Floté supported element cells are avail- 
able for all types of telephone, control 
and stand-by service in capacities rang- 
ing from 10 A.H. to 1680 A.H. Write 
for complete information and specifi- 
cations. Philco Corporation, Storage Bat- 
tery Division, Trenton 7, New Jersey. 


Kgelace wile 
PHILCO 
STORAGE 
BATTERIES 


Philco Battery Cell Type 23FFP 


(2065) 


$9 





Greater security for me 


STOPPER! This piece of lami- 
nated glass just stopped a .50 
cal. bullet. In battle it doubt- 
less would have saved a life. 


estinghouse | 
MAZDA LA mes | 


3 
4 


wf 
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emvho man the flying 
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They deserve the best, and they’re getting 
it, these brave young lads who fight it out, 
high in the sky. Today, in plants equipped 
for perfect See-ability, “ Industry is build- 
ing amazing new gun turrets for them! 


lot to Crew: “Fighters at 10 o'clock . . . coming in fast!” 
nd now the show is really on! 


t, don’t worry—our boys can take care of themselves. 
etter training, better guns, better planes and equip- 
hent—all have lengthened the odds in their favor. 


ake those gleaming gun turrets, for example. They’re 
bade of plastic, polished and repolished until it’s 
lear and eye-true as air. 


nd in many bombers, there are shrewdly positioned 
serts of bullet-resisting glass, tough enough to stop 
50 cal. bullet or deflect an aircraft cannon shell! 


’s mighty important work—building these turrets. 


Beer YOUR DOLLARS FIGHT 


J, 
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And throughout every step, from shaping the plastic 
to final inspection, “See-ability,” through better, more 
scientific lighting, is helping men and women combine 
care and accuracy with speed and—still more speed. 


Today Westinghouse Mazda Lamps are bringing better 
“See-ability” to countless industries. In every field they 
are helping set amazing new lighting standards for 
the world of tomorrow! 


Recommend them to your customers. Constantly improved, 
Westinghouse Mazda Lamps are brighter, longer- 
lasting, lower in cost than ever before! Westinghouse 
Electric & Manufacturing Company, Lamp Division, 
Bloomfield, N. J. Plants in 25 cities... offices everywhere. 
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‘ of them have submitted questions that have arisen in try. 


INDOOR ENCLOSED CAPACITOR 
WALL MOUNTED 
30 KVA * 460 VOLTS 
3 PHASE « 60 CYCLE 


es ing to solve their own power-factor problems. A few of 


these questions follow: 


Question: What is capacttor stress? 


Answer: Capacitor stress is the ability of capacitors to stand up 
under severe overload conditions. C-D capacitors have a high stress 
factor, and that is why they are a little heavier than other makes. 


C-D puts more into each capacitor. 


Question: Can capacitors be automatically controlled? 


Answer: Yes. One mid-western plant recently installed C-D capa- 
citors hung from the cross beams supporting the roof. A magnetic 
contactor automatically throws them across the system when cer- 
tain machines are put into operation. 


Question: Can capacitors be installed temporarily? 


Answer: Yes. Recently we supplied one of the largest capacitor 
installations in the country. The capacitors were mounted on 
wooden cradles in an open lot in the back of the plant. After the 
war, these capacitors will be moved to other focal points of low 
power-factor on the system. 


Question: What government retrictions control the installa 
of capacitors? 

Answer: Since they involve some critical materials, they m 
be purchased on priorities. 


Question: Capacitors are necessary now — when the demand} 
power is greater than that which our generator and feeder ssi 
can supply — but what about after the war? Will capacitor: 
another white elephant on our hands? 


Answer: No. Capacitor installations will never become wit 
elephant investments. Not only will they continue to improve t 
efficiency of the entire system, but they will also continue to p 
dividends by maintaining uniformly high power-factor througty 
the year, regardless of seasonal power demands. 


When you specify capacitors, remember — only C-D’s: 
experience-built by thirty-three years of specialized capaci 
engineering. Our engineers will be glad to consult with 

on your specific requirements. No obligation, of cov 
Cornell Dubilier Electric Corporation, South Plainfield, N. 








connected in parallel and carried a 
continuous load, consisting of three 
electric furnaces producing vital war 
materials. Since the load was in three 
equal blocks, a long interruption 
would have been necessitated to per- 
mit working on both transformers 
simultaneously, or the cutting off of 
two-thirds of the load if the trans- 
formers were worked separately. The 
job was actually accomplished with- 
out any interruption to the service. 


Tool Construction 


Cutting tool consisted of a cylin- 
drical steel tube, approximately 33 in. 
long. closed at one end and turned to 
a diameter to provide a slip or bear- 
ing fit through the 2}-in. diameter 
valve port. The, center of the closed 
end was drilled for the insertion of a 
s.in. diameter feed rod and this end 
was milled to athexagonal cross-sec- 
tion to take a turning wrench. 

The hollow-cutter head, screwed on 
the open end ofthe shaft, was 3 in. 
long, of the same outside diameter as 
the shaft. and had teeth beveled to 
cut deeper at the outside diameter of 
their cutting groove and thus leave 
the flange at the bottom of the groove 
firmly secured to the circular plug 
which was to be cut from the 2-in. 
steel plate of the transformer tank. 

Center for the valve port was lo- 


>w of 


instal cated on the transformer tank and a 
?-in. hexagonal nut was welded on 
they m this center. The valve section was 


then double welded to the tank, with 
the valve port centered over the nut. 
lemanid | A 2-in. steel rod 3 in. longer than the 
der sysh 
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OUTLINE OF TOOL for cutting transformer tank 





TANK-CUTTING TOOL installed and ready 
for operation 


tool assembly, and threaded at both 
ends, was inserted through the valve 
port and threaded into the weld nut. 
The hollow shaft was then slipped 
over this rod and through the valve 
port until the teeth were against the 
tank. A feed nut was threaded on the 
end of the rod. A section of flanged 
pipe (approximately 183 in. long) 
was then bolted in place and the out- 
side end covered with a bolted steel 
plate with a brass bushed hole for the 
cutting tool, making an almost oil- 
tight fit. 

A 4-in. pipe valve was permanently 
installed in the bottom of the radia- 
tor valve and another tapped in the 
center of the flanged pipe. A small 
oil filter press was connected to the 
two valves and transformer oil circu- 


lated under pressure through holes in 
the tool shaft and out between the cut- 
ting teeth to be returned to the filter, 
which was provided with a sump and 
strainer to catch the steel cuttings. 

The tool was rotated slowly by two 
men, while a third man maintained a 
cutting feed. When the cut was al- 
most through the tank, by measure- 
ment of take-up of the feed nut and 
“feel” of the tool’s cutting, the tool 
was withdrawn to clear the teeth of 
the cut and oil circulated to remove 
all cuttings. The oil filter hose was 
connected to eliminate the inflow. 
Thus, when the final turns of the tool 
cut the disk free, oil from the trans- 
former flushed the final cuttings out 
into the valve chamber, where they 
were drawn out by the filter. About 
5 gal. of oil from the transformer suf- 
ficed to remove the last trace of steel 
cuttings. The tool, with the cut-out 
plug secured in the end of the cutter 
head by the feed rod, was withdrawn 
to clear the valve cover. the valve was 
closed and the pipe section and tool 
removed. 


Actual cutting time for each hole 
was about 30 minutes and the labor 
required was*a small fraction of that 


which would have been required to 
empty the tanks. The cost of the 
shop-made tool was negligible in 
comparison to the cost of handling 
the oil. The method described proved 
entirely safe, which, incidentally, was 
thoroughly demonstrated by a shop 
test prior to the actual work, and the 
installations have been time tested by 
several months of service. 
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ONE PIECE, PURE 
LEAD CONSTRUCTION 
THROUGHOUT! 


VAL 


wus 


@ In the manufacture of Gould Plante positives, 
blanks of pure lead are reciprocated between high 
speed revolving discs until they form a finely ribbed 
surface. Then they are electro-chemically treated 
in the presence of a secret accelerator fo rapidly 
build up a uniform surface film of pure lead peroxide. 






Are you receiving the 
monthly informative 
“Gould Battery News’?? 
If not. . . ask for it. 













Rated conservatively ... 
Goulds equal or exceed 
in capacity any bottery 
of comparable size and 
cell structure. 






This in its essentials, is the secret of the extra long 
life of the Gould Plante plate. Pure lead is the 
sole metal used in its construction. There is no 
supporting framework of antimony lead to set up a 
dissimilar strain in the positive plate. The chemical 
reaction of charge and discharge in the pure lead 
Plante plate is equalized over the entire area. 
Thus any tendency towards plate fracture due to 
unequal expansion and contraction is completely 
eliminated. 
























The Gould Plante is especially designed and built 
for control and standby operations where the 
utmost dependability and durability is required 
over a long period of years. One piece pure lead 
Gould Plante plates are first choice for this service. 


Get the facts on Gould Batteries. Ask for Gould 
Sealed-In-Glass Bulletin, using business letterhead. 


GOULD STORAGE BATTERY CORP. 
DEPEW, N.Y. @ Factories at Depew, N. Y. e North Bergen, N. J. 
Dallas ¢ Atlanta ® Chicago ¢ Saint Paul 
Leavenworth © Los Angeles 
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EQUALIZING CHARGE; 
Te eal 


One of a series of service suggestions 
for users of industrial batteries. 


> The individual cells of any indus 
trial storage battery tend to operat, 
at varying rates of discharge. This 
caused by changed operating cond. 
tions and differing internal character. 
istics within each cell. Such variations 
are cumulative and, as charge and dis. 
charge cycles are repeated, will cau 
some cells to operate almost constantly 
in a state of discharge. This is not only 
harmful to such cells, but if the condi. 
tion is allowed to continue for some 
time, reversal is sure to follow. 
Reversal, as most users of indus. 
| trial batteries have learned from bit. 
ter experience, seriously reduces the 
capacity of the battery, for the re. 
versed cell, or cells, is consuming 
| power rather than adding to the tot 
output. More than that it damage 
| the plates of the affected cell to th 
extent that the unit must be replaced. 
| The prevention of this condition \ 
a relatively simple matter. Once eac) 
week a battery that is in constant us 
for operating industrial trucks, trac. 
| tors, mine locomotives, or any other 
battery propelled vehicle, should re. 
ceive an equalizing charge. This is 
given by continuing a “regular” charge 
from a normal end at a rate not to ex- 
ceed the “finish” rate, and it may be 
somewhat lower. This charge is con- 
tinued until all cells gas freely, and 
until three consecutive readings of 
| specific gravity and cell voltage, taken 
_ at half-hourly intervals, show no fur. 
| ther increase. 

Batteries that are not in constant 
| use do not require weekly equalizing 
| charges but, even in these cases, the; 
| should receive this attention at regu- 
| lar intervals. 

Another good battery practice ist 
| keep a card record system showing the 
{ 
j 





a a 


gravity and voltage readings of each 
| cell at the end of the equalizing charge. 
If there is a progressive downward 
trend in the gravity readings it 's 
usually a sign of trouble, such as su'- 

fation or leakage, within the cell. 
Stationary batteries also requir 
periodic equalizing charges. This, hov- 
ever, is a more complicated procedure 
and difficult to describe in this limited 
space. Interested persons may receiv? 
full information by writing the Ser 
vice Department, Gould Storage Bat- 
tery Corporation, Depew, New York, 
(Advertisement 
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A GUIDE FOR INSPECTION 
OF PHOTOELECTRIC CONTROL 
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» This is By E. B. McDOWELL, Electronics Section, Industrial Control Engineering Division, 

and dis. 

ill cause 
all radio-type vacuum tubes should be test— 
ed and replaced if necessary. 

f indus 

‘om bit. 


Z condi. General Electric Company, Schenectady. N. Y. 
nstantly 

To prevent shutdowns caused by lamp burn- 
ices the 





laracter. 
ariations 
: What to Inspect 

le Condi. 
3 ee Every 3000 hours In order to maintain continuity of service, 
‘Or some 
7 

me. OE. ee 






depending upon voltage applied. 
(Refer to instructions with equipment). 



















































































































the re. Contacts of magnetic relay 1 to 3 months, depending on frequency of op- Excessive wear, burning, or pitting. Re- , 
sumin eration Place contacts if necessary. 
Ing 
he total . Amount of wipe on normally closed contacts 
of sensitive relays. Bend armature stop to 
lamages obtain about 1/l16-in. clearance between arma- 
| 1 ture arm ani contact spring. 
to the j 
eplaced. 1 to 6 months, depending on local conditions Dust, oily film, or any foreign matter which j 
a restricts the passage of light. ’ 
lition is i 
ic a Clean the surface. If oil film is present, 
€.€ach use a suitable solvent. 
fant use | 
Since plastic surfaces are quite soft, care 
S, trac- must be taken not to scratch the surface. 
y other Such surfaces should be cleaned with an air 
’ , supply or dusted lightly with a cloth or 
yuld re. brush. If necessary to use water or solvent, 
This ; rub surface very carefully so as not to cause 
IS 18 abrasive action of material being removed 
E charge from surface. 
It TO ex- Replace all gless or plastic parts which 
may be have become scratched or broken. 
1S COn- Control panel; phototube holders, Presence of dirt, metallic dust, and other 
| : j and other auxiliary electronic foreign material. Because of the high in- 
y, and equipment. pedance of most electronic circuits, such 
ings of accumulations may cause trouble. The pres- 
= ence of moisture will make the condition 
- taken much worse. Particular attention should be 
no fur given to the phototube portion of the cir- 
a cuit, since the effective impedance of a 
phototube may be 50 to 500 megohms. There- 
fore, any leakages in associated cables, 
onstant sockets, or panel surfaces must be in excess 
ralizing of several thousand megohms. 
»s. thei Light sources, phototube holders, Proper alignment of these parts. Equipment 
apertures, mirrors, and other parts subjected to vibration may develop loose sup- 
it regu. included in the optical system. ports, or it may be accidentally struck by 
ai some object and knocked out of position. 
ce 1s te Connections to terminals and plug Under conditions of vibration these connec- 
ing the connections. tions may work loose. Tighten securely. 
of each Air filter. 1 to 3 months, depending upon local conditions. Air filters on ventilated cases should be 
cleaned out and replaced. If filter is of 
charge. a type which cannot be cleaned, replace with 
acl new filter. 
ynward 
Ss it 1S Mechanical auxiliaries used with 3 to 6 months Contact wear, loose parts, proper lubrica- 
es photoelectric equipment. tion, etc. 
as Sul- 
ell. 
require 
s, how- 






cedure Inspection schedule lists items to be checked at each 










imited inspection and the frequency of inspection. A trouble- 
receive shooting chart will be presented in a subsequent issue 
e Ser- 


re Bat- 
y ork, ee ny ss sss st 
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Special Design for 
High-Tension Fuse 


Accompanying drawings show de- 
tails of a special type of 60-kv. fuse 
that has been used successfully on 
the system of the Kansas Gas & Elec- 
tric Company system for the past 25 
years. Design of this fuse is of in- 
terest in wartime since it uses a 
minimum of critical materials and 
can be fabricated by local shops and 
foundries from generally available 
materials at low cost. The fuse is 
reported to co-ordinate well with all 
relays in use on the system. 

Fusible elements of the assembly is 
solid copper wire, size of which is 
selected in accordance with the ac- 
companying curves for minimum fus- 
ing current of copper wire, estab- 
lished by actual test in the assembly. 

The wire which forms the fusible 
element of the device is threaded 
through two 3-ft. lengths of 1-in. 
O.D. micarta tubing having a bore 


Drill and tap 
for #2 set screw... 


os , 
Core and ream # dia.-/ 


Core for # cap screws 









of 4 in. The tubes, individually 
mounted on high-tension pin-type in- 
sulators spaced 4 ft. 3 in. on centers, 
point downward and toward each 
other to form a shallow V. Apex of 
the V is not closed, the lower ends of 
the tubes being 8 in. apart, with the 
fuse wire passing between them. The 
fuse wire passes up through the bore 
of both tubes and is bent back on the 
outside of the upper tube ends to 
make electrical connections with the 
fittings fastening the tubes to caps of 
supporting insulators, as shown in the 
illustration below. 

Accompanying curves show (a) 
maximum continuous current that 
can be carried by a single fuse wire, 
(b) minimum fusing current for a 
single wire, (c) maximum continuous 
current for two wires, (d) minimum 
fusing current for two wires and (e) 
fusing values for a single wire in air. 

Using these test curves as a guide, 
company engineers would normally 
select a single No. 18 copper wire, 
having a minimum fusing current 


machine 
screw 





MICARTA-TUBE 60-kv. fuse assembly of special design has fusible element of copper 
wire; design uses minimum of critical material 
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A. Maximum current for continuous op. 
eration, single wire. 

B. Minimum fusing current for single 
wire, 

C. Maximum current for continuous op. 
eration, double wire. 

D. Minimum fusing current for doubly 
wire. 

Y. Fusing values of copper wire is 
operation. 


value of 48 amp., to protect a 60-ky, 
3,000-kva. transformer bank. 

The fuses are reported to “wo 
ordinate well” with both Generd 
Electric and Westinghouse overloa 
type relays used on the system, in 
most cases operating before the r 
lays trip. The fuses are sequenced 
with the plug and lever setting of the 
relays. 


Serve Row Houses 
From Secondary Bus 


To conserve copper and avoid ruv- 
ning individual service to each hous 
in war housing projects in the Louis 
ville, Ky., area the Louisville Gas é 
Electric Company has resorted to the 
practice of “jumping” services acros 
property lines from one house to tt 
next. Written permission from tk 
property owner is of course require 
to maintain a right-of-way across ld 
lines. 

The practice is to run a “seconé: 
ary bus” of No. 6 or No. 8 weather 
proof wire on house knobs unde 
the eves and across the back of the 
row type war housing units and tal 
taps from this “bus” into the ind: 
vidual houses. A maximum of abot 
ten dwellings can be served in thi 
manner from a single bus connected 
to the transformer at the mid-poitt 
Buses longer than this are too low 
from a voltage-drop standpoint. 
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KNOW 
WiREMOLD 
AND .YOU KNOW THE ANSWERS 
@Better lighting, in the factory, in offices, in trade 


and vocational schools . . 
work and training is being done...is one of the “musts” 


. wherever essential productive 


in the war production program. That entails wiring and 
rewiring problems that can most easily be solved with 
basic Wiremold Surface Metal Raceway Wiring Systems 

. quickly, economically installed on the surface .. . 
with minimum use of crit- 


with few simple fittings . . . 
ical materials . . 


. without, in most cases, disturbing 
progress of work. 

Wiretnold is Listed by U. L. and conforms to Federal 
Specifications W-R-32 . 
stallation yet can be easily extended or relocated to meet 


. assures safe, permanent in- 


the changing needs that will surely come with reconver- 
sion to peace-time operation. 


soe small office, hospital or hotel. room installations 
WIREMOLD together with PLUGMOLD plug-in- 
anywhere convenience outlet system. 


| hi yi ~ 2 ae == — ‘ 
i | 
Hi hail ‘ 
i} en 


Mid h hd dddddddbdsdbbddddddddddddbttddbiddbddddddddddddddddddddddddddddlidddsdiiitdtiidila 


Installation in larger office or factory working area, show- 
ing use of WIREMOLD wiring for light, with PLUG- 
MOLD around baseboards and PANCAKE overfloor 
wiring for telephones or power. 


Installation in executive offices showing PLUGMOLD 
plug-in-anywhere convenience wiring interconnecting with 
PANCAKE overfloor wiring to office machines. 


Write for your copy of the 
Wiremold Catalog and Wiring 
Guide detailing this and other 
Wiremold aids to greater light- 
ing and electrical efficiency. The 


Wiremold Company, Hartford 


10, Conn. 


MIREMOLD 
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Accompanying method has been adapted from a book of 
standardized practices of the Boston Edison Company 


CABLE SUPPORTS 


A. Cable stanchion. Attach to man- 
hole wall with 5% x 4'4-in. lag screws and 
%-in. expansion shields. Use %-in. star 
drill to install expansion shields. One- 
sixth position. 

B. Heavy duty hanger arm, 2 and 3 
position. 

C. V-type hanger arm, 2 and 3 posi- 
tion, : 

D. Porcelain for heavy duty hanger 
arm. 


E. Porcelain for V-type hanger arm. 

F. Nordyke hanger. Attach to man- 
hole wall with 14 x 3-in. cut thread lag 
screw and '4-in. expansion shield. Use 
¥%-in. star drill to install. 

G. Extension for Nordyke hanger. 


H. Install lag so that it will be tight, 
with the head % in. out from the wall. 
Drive the slot of the Nordyke hanger 
under the head. 
























HOW TO TRAIN AND RACK CABLES 


IN MANHOLES 










> 





TRAINING CABLES 


K. Cables up to 10 kv. should be bent 
to a radius of not less than eight times 
the diameter. Cables over 10 kv. should 
be bent to a radius of not less than ten 
times the diameter. 

B. Heavy-duty hanger. 

F. Nordyke hanger and extension (for 
single-conductor cables). Install malti- 
conductor cable over 2 in. in diameter 
on heavy duty hanger arms. 





RACKING CABLES 


N. Ducts are numbered from left to 
right, starting at the top left hand duct. 
Street-lighting cables should be in- 
stalled in the upper ducts and racked on 
the upper hanger arms when possible. If 
an empty duct is not available for street- 
lighting, the multiple circuit should be 
installed with the secondary cables and 
the series lighting circuit should be in- 
stalled with the primary cables. 
Note.—Maltiple conductor cables 
(large sizes) should not be double 
racked on any hanger if avoidable. 
Transmission lines and distribution sup- 
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ply lines should preferably be installed 
in the lower ducts and racked on the 
lower hanger arms. Ducts for these lines 
in the order of preference for most favor- 
able heat dissipation would be 7 or 9-84 
or 6, 1 or 3-2-5, 

D. C. feeders same as transmission 
lines. 

Primary distribution cables should be 
installed in the center ducts and racked 
on the center hanger arms when possible. 

Secondary distribution cables should be 
installed in the upper ducts and racked 
on the upper hanger arms when possible. 
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Nore—In general all cables 2 in. i 
diameter or over should be racked « 
heavy-duty hanger arms. All cable 
under 2 in. in diameter should be racked 
‘on Nordyke hangers. If cables under 
in. in diameter are to be racked ani 
cable stanchions have been installed i 
the manhole, the V-type hanger am 
should be used in place of installin 
Nordyke hangers. 
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Safety Panelboard above is 
lalog No. NAC1B32-3L20. It 
fans 32 Type AC Thermag 
cuit Breakers, and 200 ampere 
re main connection. An en- 
ed view of the indivmdual Cir- 
Breaker is shown at the right. 


Write for 
BULLETIN 69 


d Contractors, it contains 
mne of useable informa- 
ton panelboards and cab- 
s. It is a real aid in plan- 
gand engineering electric 
ribution installations for 
it, heat and power. Write 
your copy... Frank Adam 
tric Co., St. Louis, Mo, 


ECTRICAL WORLD 


For Uninterrupted Service 
install 


€A) PANELBOARDS 


with assemblies 
of the improved 


@ "x THERMAG 


They not only provide full protection against short circuits and dangerous overloads, 
but prevent unnecessary interruptions in service due to momentary or slight overloads. 


The combination of the time-tried THERmal trip with the new MAGnetic trip, in 
the individual circuit breakers, assures this double protection. On harmless, momen- 
tary overload the time lag characteristics of the thermal element prevent interrup- 
tion of service, but trip on sustained, harmful overload. On short circuit, the magnetic 
element causes faster tripping. 

When tripped, the handle of the single pole breaker automatically returns to 
the OFF position, thus indicating the circuit affected. On the double pole breaker, 
a red signal button is protruded from the face of the breaker on which the trouble 


has occurred. 


(A) PANELBOARDS—THERMAG EQUIPPED 


are made in Standard Type, Narrow Column Type, and Dust-tight Type construc- 
tion. They are available with from 4 to 42 circuits, for either flush or surface mount- 
ing . . . Capacities: 50 amperes or less, 120 volts AC, single or double pole, individual 
trip ... Approved by Underwriters’ Laboratories, Inc. 


Installation and connection are facilitated by new and improved @ Pressure 
Connectors. Ample knockouts are provided in the steel boxes. Fronts are bonderited, 


to prevent rusting, and finished in pearl gray lacquer. 


raw sien ‘oF h | 
From wane stftcr J08 
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ELECTRICAL PRODUCTS 
for War Industry 


\ FRANK ADAM. ELECTRIC CO. 
mmm) ST.LOUIS, MO. U.S. A./gummn 
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How to Close, Trip 


Circuit Breakers 
10. Direct Transformer Tripping* 


By G. J. EASLEY 
Switchgear Engineer, Westinghouse Electric & 
Manufacturing Company, East Pittsburg Pa, 


Simplest method of tripping with. 
out a battery is through use of , 
transformer trip coil operating dj. 
rectly from the bushing currey 
transformers on the breaker. Three 
tripping magnets are used (one per 
phase) with the light-trip attachment, 
shown schematically in Fig. 1. The 








Transformer 
* * ‘ 
Strip coi/ 






Bushing 
<= current 
“-=transt 












FIG. 1—Schematic diagram for direc 
transformer tripping of circuit breaker 





Direct trip 
attachment 
































FIG. 2—Schematic diagram of transformer 
tripping using direct-trip attachment and 
overload relay 





two other phases are identical with 
the one indicated. 
| The tripping magnets are normally 
_ calibrated to trip on secondary cur- 
| rents of 5 to 9 amp. The setting may 
be changed by raising or lowering the 
moving core; the shorter gap permits 
a minimum pick-up of 5 amp. and 
the longest gap increases the minimum 
pick-up to 9 amp. By using the 
proper combination of gap-setting 
and current transformer tap the 
breaker will trip at or above the fault 
current selected. Since there are no 
relays to introduce time delay, the 
scheme described is instantaneous. 
Delayed tripping may be obtained 
by adding an inverse-time-limit at: 
tachment to each tripping magnet 
This attachment consists of a smal 
oil dashpot attached to the trp 
plunger. The time delay is adjusted 


by changing the port opening, which 
regulates the rate of oil escapement. 


On inverse-time-limit devices the trip- 





In the technical, as in the medical field, diagnosis precedes 

treatment. For your “doctor’’ of noise and vibration, the first 

step is a thorough examination and accurate measure of all con- 

tributing factors. How to measure and to analyze acoustic noise 
Ask for THE and mechanical vibration is simply told and illustrated in the 
| NOISE PRIMER 48 pages of THE NOISE PRIMER now available on request 
No. 846 and without charge. The book is a compilation of a series of 
articles on the subject which have appeared recently in the 


, ‘ex General Radio Ezperimenter. 
\ To your engineering or production staff, THE NOISE PRIMER 


may suggest a simple, practical approach to the insistent demand 
for quietness and freedom from vibration. 





Cambridge 39, Massachusetts 


NEW YORK CHICAGO LOS ANGELES 





*Tenth in a series of twelve articles which began 
in August 7, 1943, issue of "Electrical World. 
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Yes 
Can Assure You 
form Weight, too 


Maximum Yardage! 


antl MOSINEE made a/ 


In arriving at proper specifications for maximum value in specially created 
industrial paper, the first consideration of The Mills of Mosinee is the utility 


demanded of your paper . . . the job it has to do! 

But that’s not all. In addition to its utility, the paper should also embody the 
right characteristics to assure maximum production on your processing ma- 
chines, Even though your machines are basically standard models, you may 
have added special attachments or made other changes which might greatly 
alter performance of paper in processing on apparently identical machines. 
Mosinee paper technicians are qualified to engineer paper to meet all phases 
of your problem. Discussion now of your requirements may help speed 
your war production or improve plans for postwar papers. 


MUAY DUT Tee a 


SUIT A Pauls ya 


Please address 
your letter 
"* Attention Dept. B”’ 
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i simplified PLL: 
for changing tower 
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After the cotter key is released the conductor is 

pushed to a safe distance and a lineman pulls the 

insulators up to make the necessary changes. A 
“shepherd hook"’ is sometimes used for lifting. 


Ts 








Tower leg clamp 
reduces need for 
special tools... 


Hot line maintenance crews that are equipped 
with Tips wire tongs for regular straight line repair 
work can add a tower leg clamp (shown in close- 
up), an insulated link stick and cotter key tools to 
this equipment and be all set to handle tower sus- 
pension insulators. With these additions they can 
use Tips wire tongs to clear the way for removing 
and replacing tower suspension insulators without 
interrupting service. 

This method, as illustrated, eliminates the need 
for special suspension equipment and in many 
cases the job can be handled much quicker than 
by the suspension link stick method. 

The tower leg clamp permits the wire tong to 
turn at almost any angle to contact the conductor. 
The link stick suspended from above by rope 
blocks, provides insulation protection and carries 
a big part of the load. The small cotter key tools 
required are readily attached to an insulated 
“universal” pole. 

This method can be used successfully and in 
complete safety on practically all tower suspension 
work. For those few exceptions, Tips suspension 
link sticks are still available. 

Consult your Tips Tool catalog for the details 
on complete equipment or the extras needed. 





A-B-CHANCE CO- 


CENTRALIA, MISSOURI. 
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ping time varies inversely jth 
amount of overload; in other wo 
large overloads cause faster tripp 
because the pull on the trip magne, 
greater. This method provides ap ; 
expensive set-up which is satisfacy 
for many feeder circuits where 
curate selective relaying is not ; 
portant. It may be simplified {yp 
on small low-voltage breakers by elj 
inating the bushing current transfop 
ers and by placing trip coils (one » 
phase) in series with the main line, 

The direct-trip attachment was f, 
merly used quite extensively for gm, 
breakers as a means of using prota, 
tive relays to obtain proper trippin 
characteristics, but has since give 
way to other more satisfactg 
schemes. The direct-trip arrangemey 
is shown schematically in Fig, 2, 


Shielded Room for 
High-Voltage Tests 


By R. H. TITLEY 


Materials Division Chief, Testing Laboratory 
Public Service Electric & Gas Company 
Maplewood, N., J. 


To determine radio interferen 
characteristics of bushings, pin a 
suspension insulators it is necessg 
to conduct high-voltage tests in 
room which is completely shields 
with a non-magnetic metal lininj 
This metal shield isolates the ins 
lator under test from external ele 
trical disturbances. Also emar 
tions from the insulator under vs 
rious voltages can be accurately d 
tected. In the high-tension testing 
room of Public Service Electric | 
Gas Company’s new testing labo 
tory at Maplewood, N. J., there i 
such a room. 

This room is 16 ft. long, 9 
wide and 16 ft. high inside. No. II 
gage copper sheet was used fs 
shielding, lining the interior of & 
room—that is, the ceiling, four wal 
two doors and the entire undersidi 
of a 4-in. concrete floor. The edges 
of the copper sheets are fastent 
together by interlocking joints. 1) 
lining is connected to a ground bi 
through copper straps at the top 
one door. Ax one end of the rot 
and inside the electrostatic shield i 
the observer’s instrument booth 
constructed of transite, with one ¥# 
and roof across the width of 
shielded room. A plate glass wit 
dow in the transite wall enables 
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or 
sts 
W.F. ORY TYPE 
Laboraton TRANSFORMER 
Company CLASS B 
INSULATION 
terfereng 
35 pin an 
necessé 
“ C.F. DRY TYPE 
shielde TRANSFORMER C.F. 3-PHASE 
al lini ae) TRANSFORMER 
th sy CLASS B INSULATION 
e inst 
nal eleg 
> eman _ Dry Type Transformers are made in a variety of ratings 
a ’ for a wide range of applications. Small and light, they permit 
se cal installation at nearest available location to load center. Thus, they 
actrie save secondary copper, reduce line losses, obtain improved voltage 
g labon regulation and gain added load flexibility for future demands. 
» there i ae ; 
oi Their incombustible insulation (glass, porcelain and asbestos) 
ng, 9 ee pe eliminates the need for vaults—saving space as well as installation 
. No. If Te Fe er costs. Their higher permissible temperature rise (80 degrees C.) 
used f : * : allows heavier loads on the windings. With no liquid to drip, they 
or of : * o can be placed overhead, if desired. And maintenance is practically 
ie ee hes nil since there is no sampling or changing of liquids, no watching 
"he edad |  eanutactare”? — or servicing valves, diaphragms and gaskets. 
fastenel i Beat 
ints, Th THE! | AMERICAN TRANSFORMER COMPANY 
ound ba 5 Gerth 178 EMMETT STREET - NEWARK 5, NEW JERSEY 
e top a 
the room 


shield # 
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AN UNBEATABLE 
COMBINATION 


SILV-A-KING lighting equipment plus Silv-A-King lighting service makes an 
unbeatable combination! Nearly a quarter-century of specialized experience 
in the field of industrial lighting—both incandescent and fluorescent—is behind 
the Silv-A-King equipment you buy...and Silv-A-King lighting service in- 
cludes expert guidance in planning the layout of your lighting installation to 
insure maximum efficiency. All Silv-A-King lighting units are made in con- 
formity with RLM and other standards for the highest quality and efficiency. 
Silv-A-King lighting engineers are available to discuss your lighting problems. 


Write us for complete catalog of Silv-A-King equipment. 







SILV-A-KING RLM STANDARD DOME REFLECTORS 


One-piece, drawn or spun, seamless steel reflector 
completely vitreous porcelain enameled, white in- 
side, green outside. Highly efficient. Permissible 
spacing for these units, one-and-one-half times the 
mounting height. Made in sizes 12” to 20”, 75 to 
1,500 watts. 











SILV-A-KING RLM DEEP BOWL REFLECTORS 







Porcelain enameled finish on reflecting surface assures 
high-efficiency lighting and easy maintenance. Recom- 
mended for installation where spacing of units does not 
exceed mounting height. Made in sizes 8” to 16”, 60 to 
1,500 watts. 














SILV-A-KING 
“VICTORY” UNITS 









Efficient fluorescent lighting units with metal-saving reflectors of non- 
critical Silv-A-Tex. Units conform to all RLM Standards. High-gloss 
baked enamel reflecting surface comparable in efficiency to porcelain 
enamel. Silv-A-King “Victory” Units provide even, glare-free light for 
recommended “daylight” illumination or for supplementary lighting of 
individual machines or work areas. 













SILV-A-KING RLM SYMMETRICAL ANGLE REFLECTORS 





High efficiency, porcelain enameled reflecting surface. 
Units designed for angular distribution of light for illu- 
mination of vertical surfaces, such as walls, signs, etc. 
Made in sizes 8” to 16”, 100 to 1,500 watts. 







OTHER SILV-A-KING PRODUCTS 


Dust-Tight Units 

High Bay Mounting Units 

“HIM” High Intensity Mercury Units 
Island Lights 

PAR-38 Projector Lamp Wiring Troughs 
“RF” Rectified Fluorescent Luminaires 
RLM Silvered Bowl Diffusers 
Stock-Aisle Reflectors 

Vapor-Proof Lighting Units 


BRIGHT LIGHT REFLECTOR CO.,INC - 1035 Metropolitan Ave., Brooklyn2,N.Y. 
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observer to watch the progress , 
the test. 

Test voltage is brought into 4 
shielded room through _porcelg; 
bushings from the test transforme 
Readings of radio interference , 
made with a Ferris Mode! 394 
radio noise and field strength mete, 

The insulators may be tested ¢ 
or under standard conditions of rain 
as set forth by the American Ing 
tute of Electrical Engineers’ specif. 
cation for insulator tests. I[nsyl, 
tors also may be tested in an atmos 
phere of fog produced by syphon 
type atomizing nozzles. These nop. 
zles are designed to disperse 2.75 
gallons of water per 100 cu.ft. of air 
space. 

Radio noise levels are measured g 
various steps of applied voltage per. 
mitting the plotting of a curve of 
applied voltage versus radio noig 
level. 

In addition to the foregoing tests 
the voltage at which the first evidene 
of corona or brush discharge is seen 
is also determined in this room. 


Paper Beats Steel for 
Conduit Joint Rings 


Paper rings impregnated with 
waterproofing material are being 
successfully substituted for the steel 
bands formerly used on the Common. 
wealth Edison underground system to 
cover joints between stone conduit 
and hold them in line until the en- 
veloping concrete sets. 

Until the war cut off the supply 
the Chicago company used “conduit 
joint rings” of either zinc alloy or 
steel. The steel rings rust out promptly 
and do not leave a short-circuited 
loop of magnetic material on the out 
side of the conduit and inclosed cable 
For the common 4-in. conduit a 57¢ 
in. diameter ring 1% in. wide was 
used. The rings, made of No. 28 gage 
steel, were pre-fabricated and 
crimped. 

Spirally wound paper collars that 
have been resorted to as a wartime 
substitute are said to serve the pur 
pose equally well, are non-magnetic 
and cost mucn less than the sted 
bands. For the 4-in. conduit size 4 
5.3-in. diameter paper ring 1 
wide and 3 in. thick is used. Som 
of the company engineers doubt that 
steel rings will be used again for th 
purpose after the’ war. 
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When news of convoy crossings hit the headlines, few 


cognize the immensity of the pr 
which preceded the event--- and fewer know 
hips one of t 
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watchmaking magnified @ million times ++ 
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Victories on many fronts point to the day when power and 
communication companies will be faced with the peacetime 
problem of extension and re-habilitation. 

Today many utility companies are planning for the future 
and these plans of necessity call for high quality tools and 
equipment, for linemen and electricians. 

Mathias Klein & Sons are busy making the tools and equip- 
ment they have always made. When the war is won, this 
capacity will be available to produce tools and equipment of 
the same high quality that has characterized the name Klein 
“since 1857.” 





This booklet on the 
care of tools is a 
Klein contribution 
to making tools 
last longer—give 
better service. 
Write for a copy. 







ASK YOUR SUPPLIER 
Foreign Distributor: International Standard Electric Corp., New York 


Since 1857 





& Sons 


ILLINOIS 


Mathias 


3200 BELMONT AVENUE, 


KLEIN 


CHICAGO 18, 
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Bow Braces Make 
Warehouse Pipe Rg 
Those old - fashioned CTOSgan 


braces, formed out of narrow ang 
steel into a flat, round-bottom U, 
about 5 ft. spread, have found q 4 
ferent use in the ware- 
house of the Virginia 
Electric & Power 
Company, at Rich- 
mond. 



















PIPE AND ROD RACK 
made of bow type 
crossarm braces 


Teed 


A dozen and a half of the 
braces, plus a few straight pieces 
angle steel, became the structural m 
terial of a sturdy rack for holdi 
lengths of pipe and rod. 

Six of the braces are joined 
gether at ends and centers in the m 
ner shown in the sketch to make 
panel. Three such panels, center 
ends, are joined by suitable hori 
tal cross-members to make the rag 
which is about 15 ft. long. The raf 
thus contains twelve separate holdi 
spaces for different kinds and sizes 
pipe or rod. 


Gang Meter Test 
Is Conclusive 


For final check on repaired, 
built and converted meters in whi 
errors of register gear ratio and o 
ratings might occur, the meter ¢ 
partment of the Birmingham (Al 
bama) Electric Company has a 4 
meter gang test rack. There are s 
rows, each of ten meter positions, 
above the other. Three permanent 
installed check meters are connect 
to two rows each, 20 positions wir 
with current coils in series. Jump 
are provided so that fewer than! 
meters may be checked. 

The check meters are equipped wi 
contact points so that they will ¢ 
out themselves and the meters 
nected with them after registration 
a fixed number of kilowatt-hours. 
registers of the meters under test ! 
set back that number of kilows 
hours before being placed in p# 
tion. Then at the end of the test ea 
meter should read zero. If any do ™ 
then there are register or other ett 
in them. 
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ALUMINUM provides light weight with high 
strength, fine appearance, resistance to corro- 
sion, permanence of dimensions and shape, 
and ability to withstand high temperatures. 
Manufacturers of electrical equipment have 
learned to depend on all of these properties of 
aluminum to improve the performance of their 
equipment. 

DIE CASTING procedures permit accurate 
rendering of every design detail. Parts may be 
economically produced in large quantities with 
extremely close tolerances, thin sections, and 
smooth surfaces, which are readily adaptable 
to a number of finishes. Inserts and integrally 
cast fastening devices add to the economy of 
die castings. Aluminum parts can be die cast 


so clean and close to size that machining 
Operations are greatly reduced and often 
totally eliminated. 


ALCOA, as the producer of Alcoa Aluminum 
Alloys, makes certain that you receive the 
material best suited to each use. Alcoa engi- 
neers are expert in the design and construction 
of dies—proper techniques and controls have 
been worked out—assuring you of sound, uni- 
form products when you buy Alcoa die castings. 


Whether you’re working on materials for war 
or looking ahead to peacetimes, let us advise 
you on the use of Alcoa Aluminum Alloys and 
Alcoa die castings. Write ALUMINUM CoMPANY 
oF AMERICA, 2138 Gulf Building, Pittsburgh, Pa. 


me 
Nw 7 * . & 
van 
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America 
ytrition Help 


"War Working 
the kind of N 


needs 
the Utilities are Giving 
Mey I 


MARY T- NORTON » 
CHAIRMAN, COMMITTEE On LABOR, HOUSE OF REPRESENTATIVES 


/ 





Food is a weapon of war. We Americans are called 
upon to feed not only ourselves, but to help feed 
our fighting allies. If there is to be enough food 
we must “Produce and Conserve, Share and Play 
Square.” This calls for intensive and intelligent 
education on the proper use of food. 

Many electric utilities are already engaged in 
this vital work of food education. It is a job that 
is made to order for their home service departments 
and their public contact facilities. 

For example, over 1300 war plants and other 
organizations are now using the Health-for-Victory 
nutrition program, and in many of these plants the 
program is receiving the active support and spon- 
sorship of the local utility. This program is flexible 
and lends itself perfectly to local requirements. 


Each month, as part of the H-for-V program, 
more than 500,000 Meal Planning Guides—64 
pages of menus, recipes and food tips—are made 
available, at cost, through utilities. Many are 
given out at utility-sponsored H-for-V meetings. 
Others are mailed or handed out by industrial 
relations departments and labor-management com- 
mittees. 

All H-for-V materials are prepared by the West- 
inghouse Home Economics Institute and are backed 
up with a wealth of field experience. Electric 
Utilities are invited to use the H-for-V program. It 
is immediately available and fits perfectly into the 
plan recommended by EEI and the Council of 
Electric Operating Companies for co-operation with 
the Food Distribution Administration. 
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OAD SERVICING 


Residential 


Group Replacement 
of Street Lamps 


By S. S. BRADFORD 
Potomac Edison Company, Hagerstown, Md.* 


For series circuits, the old burn- 
out or breakage replacement plan 
in effect on the Potomac Edison sys- 
tem resulted in 2.4 replacements per 
lamp fixture per year. The standard 
line of lamps with a 2,000-hour 
rated laboratory life was used, re- 
sulting in an annual cost of $13,600 
for labor, mileage and lamp re- 
placements. 

The group replacement plan using 
the designated lamp with a rated 
laboratory life of 3,000 hours (aver- 
age life in service, 2,250 hours) was 
estimated to produce the following 
results: Approximately two replace- 
ments per street-lighting fixture per 
year (2,100 burning hours per 
lamp), resulting in a combined an- 
nual labor, mileage and lamp cost 
of $8,600. Experience, so far, al- 
lows the extension of burning hours 
to 2,200. 

However, the group replacement 
lamp requires a somewhat higher 
wattage to produce comparable 
lumen output. This resulted in an 
increased energy cost of $3,600, ap- 
plying the regular street-lighting en- 
ergy rate, making the total replace- 
ment cost $12,200. The indicated 
saving over the old burnout replace- 
ment plan was $1,300, or about 10 
percent annually. 

The new plan was introduced in 
September, 1942. Actual savings 
have not been completely checked 
as yet, but partial analysis irdicates 
a saving greater than 10 percent. 

With respect to multiple street- 
lighting installations the results were 
even more favorable. 

But this is not the full story. 
Group replacement lamps cost more 





*From paper to Southeastern Electric Exchange. 
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than the old lamps, but last longer. 
The result is that total lamp cost av- 
erages the same as before. Increased 
energy cost is material. Resulting 
saving in labor and mileage is about 
two-thirds of the former costs. This 
is important in terms of man-hours 
and transportation, especially today, 
when both labor and car mileage 
need to be conserved to the utmost. 

There have been other results of 
great importance. Outages have been 
reduced to less than 10 percent for 
burnouts and give promise of shortly 
approximating 5 percent for break- 
age, although these figures were not 
reached immediately. Introduction 
of the group replacement plan and 
the closer subsequent supervision 
served to bring to light a number of 
poor regulator and defective lighting 
arrester conditions, causing short 
lamp life. Also, bad breakage con- 
ditions were isolated and largely 
corrected with help of the local po- 
lice. Close supervision would pre- 
vent these conditions, yet in a rural 
area, having many small towns, they 
can easily develop and go on for a 
long while without correction. Sim- 


THE Grimes electric store has a typical display of restored appliances that were swapped 


for War Stamps 
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ple control records now take care of 
this. 

Before this plan was introduced 
we contacted the mayors and ligh,. 
ing committees of the various com, 
munities, telling them of the bette 
service they would get. Results hay 
been very satisfactory; indeed, , 
number of these civic officials hay 
complimented the company on the 
improved service through minimyun 
outage of lamps. 

The group lighting replacement 
plan is especially desirable where sey. 
eral small towns are serviced by one 
man. 


“Swap” Plan Uncovers 
5,857 Idle Appliances 


By T. O. McQUISTON 


Director Sales Promotion, 
Duquesne Light Company, Pittsburgh, Pa. 


Pittsburgh electric dealers have un. 
covered 5,857 idle appliances in five 
months under the “Swap Your Old 
Appliances for War Stamps” plan. 
Like any new business venture, the 
program started at a snail’s pace and 
gradually gained momentum. In the 
first two months the dealers recov. 
ered only 1,718 pieces of equipment. 
Since then the volume of business has 
steadily increased. 

In the light of the serious shortage 
of laundry equipment it is interesting 
to note that 41 percent, or 2,418, of 
all the appliances received by dealers 
were hand irons. Included also were 
459 washers, 542 cleaners, 135 elec- 
tric refrigerators, 429 radios, 54 


Bevond the Horizon... Peace 


e have come far this year along the 
pad of battle. We know that the end is 
pt yet, that higher hills must still be 
ormed, that the price of sacrifice must 
ill be paid. 


But we have come upward into the 
cht. Our fighting men are driving back 
e enemy. Our ships and planes have 
tched the menace of the submarine. 
ir cities are unseared. 


And this country of ours has grown in 

wer and resources, until it has become 
he greatest. living force for good in the 
orld. 


Now, as we turn our faces toward the 
ture, we can see the day of Victory 
awning somewhere there, beyond the 
rizon. 


We can go forward confident in the 
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knowledge of our strength, the strength 
of millions of young men in arms, of 
mighty armadas of the air and the sea, 
of millions of workers producing unceas- 
ingly the machines and munitions that 
make our Victory sure. 

We can go forward knowing that no 
nation has ever possessed so rich an en- 
dowment of materials, of skill and equip- 
ment; no nation has ever owned so great 
a reservoir of wealth, or so vast a pool of 
war-deferred demands for all the prod- 
ucts that make up the American way 
of life. 

As we turn our faces toward a new 
year ... as we go on here at Kelvinator 
creating more and more weapons for 
Victory .. . as all of us at home carry on 
our portion of the fight . . . 

Let us resolve to give, to the utmost 


11, 1943 


of our power and means, to the men who 
fight for us across the seas. 

Let us resolve to plan, now, to use 
wisely all the resources that this nation 
holds, to build enduringly the better life 
that is to come... 

The life of a nation founded upon the 
dignity and honor of the individual, 
upon his right to a free and full oppor- 
tunity to grow and to be useful to his 
fellow men... 

This is the life for which our men have 
fought and bled . . . 

This is the life they must find when 
they come back with peace—the peace 
that lies there, ahead, beyond the horizon. 

ceil? he men and women of the Propeller 

Division of Nash-Kelvinator Corporation 
>» have been awarded, and proudly fly and 


wear, the famous Army-Navy ‘‘E”’ for 
High Achievement in War Production. 
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PERMAFLECTOR 
ENCLOSED 
FLOODLIGHT 


200-WATT 
INCANDESCENT 


Powerful beam of light from a standard 200-watt 


lamp! 


Offers higher priced mechanical and per- 


formance features at low cost. Built to “take it’, 
ST-200 is ideal for service on power shovels, bull- 
dozers, trucks and cranes; completely adjustable 


SHOCK and WEATHER-PROOFED 


Silver-mirrored glass PERMAFLECTOR; housed in 
corrosion-resistant sheet steel; convex, stippled, 
heat-resisting, 8%' lens; porcelain socket; weather- 
proof cord grip fitting. 12%" high overall; weighs 
only 6% lbs. 


PITTSBURG 


MANUFACTURERS OF LIGHTI 


13a ae ae 


SRLS 81a e 
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Please rush complete data on small-wattage PERMAFLECTOR 
Floodlight ST-200 — BW 12-43 






































toasters, not to mention the long j 
of other appliances. 

A careful analysis of the results, 
tained by dealers discloses five 
nificant facts: 

First, people will part with 
idle appliances providing it is » 
for them to do so. Odd as it 
seem, many people are not interest. 
in the amount they are to be paid { 
their old appliances. A large numb 
of dealers report that people g 
moved by a sense of patriotic dyy 
This indicates that -a “help yo 
neighbor” appeal is an _ effectj 
means of obtaining idle appliance 

Second, the “Swap Your Old 4 
pliances for War Stamps” Plan p 
vides a substantial profit to the deal 
who invests in the program. Fey, 
any, dealers made a profit in the f 
two months, but after that time { 
number of successful dealers has be 
increasing every week. Let’s exami 
a few individual cases: 


Dealer A 

Invested $1,830 in war stamps, 
and labor and received appliances with 
salable value of $3,420. Here is how 
arrived at these figures: 


Appliance Recovered 
Refrigerator Washer Hani 
2 . 


Cost in stamps..... $20.00 $10.00 
Labor and parts..... 20.00 10.00 
Total cost ......... 40.00 20.00 


Sales price ........ 60.00 42.50 
Unit profit ........ 20.00 22.50 1g 
Number of units.... 18 48 

Total profit ........ $360.00 $1,080.00 $150 


Total profit on all three items....... oe 


Dealer B 
Invested $896.48 in the “Swap Your ( 
Appliances for War Stamps” Plan, i 
cluding cost of printing and distributi 
of two sets of handbills, war stamps p 
out for 320 appliances, labor and 5 
for these old appliances, When sold the 
320 appliances brought $2,250, provid 
a profit of $1,353.52. 
Dealer C 
Swapped War Stamps for 143 items, 
which 127 were resalable. The cos 
these appliances (including War Sta 
labor and parts) totaled $208.25. Of 
127 items 121 pieces have been disp 
of at a total sales price of $669.25, « 
profit of $461. 


At first glance this “Swap Y 
Old Appliances for War Stamp 
business looks like a gold mine. } 
it isn’t. You must deduct genet 
overhead expenses and remember ti 
every customer that is sold must! 
main satisfied, even though he } 
chased a piece of used equipmé 
“Swap Your Old Appliances for W 
Stamps” business is, however, £° 
business for a dealer who works ti 
to get it. 

Third, war workers appreciate} 
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Their FRINK-SHEATHED 


SUPERCHARGERS 


Newest fighter planes of the U. S. Army Air 
Forces are equipped with turbo-supercharg- 
ers that enable them to outclimb Axis planes 
in combat. Attacking their adversaries from 
above, our pilots have the advantage that 
often means the difference between victory 
and defeat. 

A vital part for these all-important super- 
chargers is made by The Frink Corporation. 
The name Frink, though a relatively new 
name in the aircraft field, is an old and 
familiar one in the lighting industry. For 86 
years Frink has meant expert engineering of 
lighting installations and precision manu- 
facturing of lighting equipment. A pioneer 
in Fluorescent illumination, The Frink Cor- 
poration developed LINOLITE, the famous 
“engineered for vision” Fluorescent equip- 


Subsidiaries: Sterling Bronze Company, Inc. 


Barkon-Frink TubeiLighting Corporation 
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are the answer, Fritz! 


ment, installations of which are giving such 
efficient and profitable service in many of 
America’s foremost factories, stores and 
banks, 

Today Frink, together with other leading 
manufacturers, is heavily engaged in mak- 
ing implements of war. Tomorrow Frink will 
resume the high quality engineering and 
manufacturing of lighting equipment which 
have gained an enviable reputation for its 
products in the lighting industry. 


‘“‘LIGHTING SINCE 1857°%* 
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Now Working for Victory... 


oO” military leaders have had to develop equipment for the desert, the 
mountain, the jungle—equipment peculiarly adapted to each condi- 
tion. But when it came to mobile equipment for the Signal Corps they found 
in “American’s” Telephone Maintenance Bodies built-in adaptability to 
meet their most severe requirements. 


And the reason—“American” equipment is the result of long years of 
research, and practical field experience. It’s planned equipment designed 
and built to meet normal and abnormal working needs and demands. 


Today while working at top speed 
to fill government orders “American” is 
planning for the Peace. Thinking ahead 
so that you may have a more complete line 
of mobile construction and maintenance 
equipment. Equipment that will mean more 
in the way of economy, comfort and service. 


All these things, however, cannot hap- 
the day the war ends. It will take time 
or the change-over. “American”, however, 
will be ready to deliver to you, just as fast 
as chassis are available, equipment of the 
same type as made before the war. 


Always alert for new trends,““American” |] 
Engineers have their sights set for high 
marks. In order to attain this ideal they 
invite your suggestions. 
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service. Dealers report long way, 
lists of customers who are anxioy; 
obtain reconditioned  appliang 
These people greatly appreciate , 
assistance and will remember a ,, 
time service when the  peacetis 
comes. 

Fourth, “Swap Your Old Ap) 
ances for War Stamps” Plan. increg, 
service business. More than 9 ,, 
cent of the dealers report that ths 
repair business increased as a rey 
of the “Swap Your Old Appliang 
for War Stamps” Program. Sop 
have increased their repair busing 
as much as 50 percent. 

Fifth, “Swap Your Old Appliancg 
for War Stamps” Plan provides y 
claimed parts. Generally speakiy 
dealers have not reclaimed a lars 
volume of repair parts from swappy 
appliances. However, it is estimats 
that approximately 7 to 10 percent, 
the appliances turned in are clay 
fied as equipment yielding salvag, 
parts. 

In conclusion, a “Swap Your ( 
Appliances for War Stamps” Plan; 
a profitable business and a worl 
while service to the public when a 
if the electrical dealer wishes to ma 
an investment and digs out the 
stuff in the same energetic many 
that he dug out sales of new appl 
ances before Pearl Harbor. 


Advertising and 
Employee Relations 


’ Wanting to find out how his cot 
pany compared with others as 
gards advertising and employee x 
lations activities, L. A. Brettner, 
vertising manager of the Unit 
Illuminating Company, New Have 
Conn., sent out queries to 50 util 
ties and got back 41 replies. Here! 
a summary of the information } 
received: 


1. Size of advertising department 
normal 
Under 100,000 meters (small). 
3.9 persons average. Top— 8; Lo 
100,000 to 400,000 (medium). 
5.6 person- average. Top—12; Lov 
Over 400,000 (large). 
7.7 persons average. Top— 8; Low 


2. Have you any advertising agen] 
tie-up? 

(a) No—21 companies (51.2 percent). 
Yes—20 companies (48.8 per c@ 
(Continued on page 
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FTER December Ist, 1943, “commercial” the war effort. And all will conform to WPB 
fluorescent lighting fixtures bearing the Limitation orders in the use of critical materials. 


ions famous FLEUR-O-LIER Certification Label will 
You can depend on these units, because like 


w his comm again be manufactured and made available for 

lers as “essential” uses. Fixtures of this type are par- all fixtures labelled FLEUR-O-LIER, they are 
wir e Be ticularly suited to such locations as factory CHECKED and CERTIFIED by impartial ex- 
he Unidll drafting rooms and offices, hospitals and various perts—Electrical Testing Laboratories, Inc., of 


lew Hav public institutions. New York. They all meet rigid FLEUR-O-LIER 


to 50 uti “ specifications for Electrical, Mechanical and 
ies. Here Many of the leading fixture makers participating Lighting Excellence. 


rman? ‘BB in the FLEUR-O-LIER program will manufac- 
ture these units, which gives you a wider variety OURIEREL Ce TRO sate 288 SRI 
tment of sizes and designs. These new FLEUR-O- under the terms of L-78, CMP Reg. 5 and other 
ae LIERS will combine the best features of pre-war W PB orders. FLEUR-O-LIER MANUFACTUR- 


equipment, plus improvements developedtohelp _—sEERSS, 2126-12 Keith Bldg., Cleveland 15, Ohio. 


FLEUR:O-LIER Wensacturers 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 
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icipation in the FLEUR-O-LIER MANUFACTURERS’ program is open fo any manufacturer who complies with FLEUR-O-LIER requirements 
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ELECTRICAL MAINTENANCE SUPERINTENDENT 


KARL MOEHLMAN 
isholt Machine Co., Madison, Wi 


of G 


lant 
for a 50 horsepower, 220 volt, 3-phase 


motor operating a cupola blower. This 


blower Ss 


in our p 


t 


ircui 


tantc 
ly must not fail, otherwise 


duction loss occurs, involv- 


damage to critical material. 


“Th 
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Mr. Moehlman, “probably 
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“From a production standpoint,” 
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ircuit was blow- 


ticular c 
fuses at an average rate of twice 


is par 


the change, not a single fuse 


until we switched to BUSS 
has been blown.” 


Super-Lag fuses more than six months 


a month, 
ago. Since 


n't Blow Needlessly 


Why BUSS Fuses Do 





The 
SUPER 


LAG 


development in 


LINK 


completes the job. 
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Can Mr. Moehlman’s experience at 
Gisholt suggest to you a way to elimi- 
nate needless production shutdowns 
due to fuses opening needlessly? His 
experience is like that of many others 
who have found that the long time-lag 
of BUSS Super-Lag fuses prevent need- 
less shutdowns due to harmless over- 
loads. Yet these fuses give you the 
protection you need when serious 
trouble occurs. 


Buss fuses require no maintenance 
or periodic inspection. They don’t open 
needlessly. If one opens, you can be sure 
some condition needs correction. When 
one opens, it requires less than 45 sec- 
onds to renew with an inexpensive link. 


Here is why BUSS fuses greatly 
reduce or entirely prevent needless blows 


The fuse case is designed to insure 
good contact on the link, even when 
the fuse is renewed by an inexperienced 
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person—and it is so designed that vibra- 
tion or heavy overloads or the constant 
heating and cooling of the fuse will 
not permit poor contact to develop. 
Thus excessive heating, which causes 
fuses to blow needlessly, is prevented. 


The fuse link used is the famous 
“BUSS Super-Lag.” It has lag-plates at- 
tached to it. These give it a long time- 
lag so that unusually heavy starting 
current or other harmless overloads 
will not cause the fuse to blow. 


How to solve the “shutdown” problem 


Pass the word along that all pur- 
chase records dealing with circuit pro- 
tective devices should be immediately 
changed to call for BUSS Super-Lag 
Renewable fuses. Then, as fuses are re- 
placed or new installations made, your 
plant will automatically get the benefit 
of the carefree, trouble-proof protec- 


tion that BUSS Super-Lag fuses afford. 


BUSSMANN MFG. CO., University at Jefferson, St. Louis 7, Mo. 


Division McGraw Electric Company 


» Super-Lag FUSES 


SOLD THROUGH WHOLESALERS 





1, 19 
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Vacu-Break SAFETY SWITCHES. Stream- 
lined, completely enclosed. Capaci- 


ties: 30 Amp. to 600 Amp. inclusive; 
2, 3, and 4 Pole, 600 Volts or less. 





Vacu-Break COMPACT TYPE SWITCH- 
BOARDS. Wall mounted, standardized 
unit sections, extremely flexible. Ca- 
pacities: 2 and 3 Pole, 30 Amp. to 
600 Amp. inclusive; 600 Volts or less; 
or 4 Pole solid neutral 230 Volts, 
A.C. Horsepower rated. 





Vacu-Breck BUS PLUGS for use on 
BullDog BUStribution DUCT. Fusible 
or non-fusible, quick make and break, 
horsepower rated. Capacities: 2 or 3 
Pole, 30 Amp. to 600 Amp. inclusive; 
600 Volts or less; or 4 Pole solid 
neutral 230 Volts, A.C. 









BULLDOG “QZ, 





BULLDOG Vacu-Lreak. 


SWITCH PRINCIPLE 


with \Clampmatic’ contacts 


No electrical distribution system can be 
any better than its circuit protection de- 
vices. That’s why BullDog has extended its 
famous Vacu-Break Safety Switch principle, 
with re contacts, to cover not 
only individual safety switches, but panel- 

ds, switchboards and bus plugs as well. 


Now you are assured of faster, tighter 
closing of switching devices — of quicker, 
smoother operation—all along the dis- 
tribution line. 

The secret of tighter closing, the smoother 
operation, of “Clampmatic” contacts, lies 
in the wedging action of the movable con- 
tact “slug” against the beveled spring 
prongs of the stationary contact. 


Ask your BullDog representative to show 
you a cut-away “Clampmatic” demonstrator. 
You won't believe, until you actually try 
it yourself, how tight the contacts are when 
closed, how smooth and easy the oper- 
ation is, 

After you try it, why not specify “Vacu- 
Break Clampmatic” for all your distribu- 
tion devices whether safety switches, panel- 
boards, switchboards or bus plugs. 







ic’’ PRINCIPLE 


(b) If so, how much? 
All advertising? 
a companies (45 per cent) 

Yes—8 companies (40 pe; cent} 
Purely advisory. 
3 companies (15 pe; cent} 



















3. Your normal advertising budget ‘ 
what percent of gross revenue} 
Small Companies (average) 0.6 percen, 
Top—1 per cent; Low—0.30 
Medium Companies (average) 0.9 percen 
Top—3 per cent; Low—0.30 
Large Companies (average) 0.6 percent 
Top—1 per cent; Low 0.16 


4. Due to the times, adv 
cm your Ortising 

A. Been cut by 
Eleven companies (28.9 per cent) te 
ported a cut in their adverts 
budgets this year. The average js 
per cent. 

B. Remained normal 
Fourteen companies (36.8 per cen) 
reported a normal budget. 

C. Been increased 
Thirteen companies (34.2 per 
reported an increase. Average ; 
crease 20 per cent. 

There were only 38 companies 
answered this question. 


5. Has your company an employee 

ucation program? 

(a) Yes—21 companies (51.2 per cen 

No—20 companies (48.8 per cen) 
(b) If so, it includes 

1. Lectures; nine companies 

2. Pamphlets regularly given ow 
11 companies, 

3. Book on company for new 
ployees; 15 companies. 

4. Other—several companies 
ported training classes; posters, gro 
meetings, etc. Some companies w 
not specific about their training 
grams. 


6. Has your company ever made a 
vey on public relations among 
employees? 


Yes—three companies. 






OF Vlacu-[3xeak. SAFETY SWITCH CONTACTS 


Full ON posi- 


Movement to Instant, positive No—35 companies. 




























ay = a cones ter ‘wae = _—. Se Three companies did not answer. 
static en in ing action of fits tightly be- 
clamping moving contact tween  station- 


7. Has there ever been a public opizi 
survey on your company 
your customers? 

(a) No—17 companies (44.7 per cei 
Yes—21 companies (55.3 per ces 
(b) If so, who made the survey 
Company—Eight companies (39 
cent). 
Outside agency—13 companies 
per cent). 
(c) Survey made in 19. .? 
The carliest survey reported * 
made in 1933; the latest in 
| (d) As a result of this survey, your 
| pany, in the opinion of its cust 





ary Line and 
Load contacts 
under full 
clamping pres- 
sure of the 
spring. 


spring. when operating 
to ON position. 

Formed bake- 
lite cover (arc- 
ing chamber) 
removed from 
switch head to 
show action. 
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ELECTRIC PRODUCTS CO. 






MANUFACTURERS OF Vacu-Break 
Safety Switches, SaffoFuse Panel- 










ers’ rates 
















| dl Box 177, R. eae boards, Circuit Master Breakers, Good—14 companies (66 per cet 
| | Detroit 32, eae Switchboards, Bus Duct Systems Fair— 7 companies (33 per ¢¢@ 
zi tri ro | 
Belles iid. Toronto, Ontario —FOR LIGHT AND POWER. | (eo) Hine thie curvey aver Sout wel # 
; ; ffices 
Field Engineering © 






| basis for customer relations’ 


in All Principal Cities Yes. 


BUY MORE WAR BONDS 
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\ quick picture of 


FRIGIDAIRE’S 
c-| WARTIME PROGRAM 


alll and what it means to Frigidaire Dealers 


aclvertising 
verage ig 3 


8 per cent) ‘ 
t. record will enhance the value of the Frigidaire housewives how to make their refrigerators 
He —_ 1 name. serve better and last longer. 

4 Per cea ig. KEEPING "EM RUNNING Similar help has been given in Frigidaire’s 

—— ‘ . 36-page WARTIME SUGGESTIONS booklet. More 
Victory Is Our Business on the home front, than six and a half million copies have been 
too. And keeping the millions of Frigidaire  giseributed . . . most of them by Frigidaire 
products operating efficiently is another im- = py gjors, 
portant responsibility. For today the nation’s Home economists, group leaders and other 
food supply must be protected and conserved organizations were given helpful information 
as never before. for their use. Hundreds of users, home 

We're proud of the dependable way in economists, dealers and others have sent us 
_ - which Frigidaire household appliances and unsolicited letters endorsing the program's 
anies —— 7 y commercial equipment are serving their users. ims and purpose. 

given out ee ¥ . Proud, too, of the Frigidaire dealers and ser- 

fa. , [9 vice men who are guarding this record of What This Means to Frigidaire Dealers 
or new ¢1 Official O.W.1.photo ‘dependability during these trying times. This comprehensive program is keeping the name 
We are constantly helping this service or- Frigidaire before the public in a way that will be 


anies 


mployee 


y per cent) 
per cent) 


panies ARMS FOR VICTORY ganization in every way we can. Bysupplying favorably remembered. And it is also belping 
on : ae vital parts; by providing training aids; and = Frigidaire dealers maintain identification with 
ao a Is Our Business. Building weapons of by holding frequent factory and district-con- Frigidaire and build good will for themselves in 


raining 7 : : : : a 
. ar has been and continues to be our first ducted schools to help dealers train service - their communities. 


d most important responsibility. men. 
— We take pride in the recognition we have What This Means to Frigidelre Dealers PLANNING FOR THE FUTURE 
- among igmeccived for the job being done in Frigidaire’s hear ; ees: Victory Is Our Business so we have little time 
ur war production plants. Frigidaire mrlgl today ' building « backlog of for future planning. But, every moment we 
Inthe Army-Navy“E” Flag and starawarded 9 “™s#0mer satisfaction and ~~. we et wil can spare without interfering in any way with 
us for excellence, and the Army Air Force am increased sales for Frigidaire Dealers after 1. oct is devoted to this important subject. 
— "rating we have received. » aoe Reh ee a ee nee ' wd : Every Frigidaire dealer, large or small, has 
® Today more men and women areemployed "8 Frigidaire dealers maintain income during been given an opportunity to express his 


ag ad : roger ptants than a before in om 4 critical period. views and desires on every phase of our post 
ory. And our war production is sti HELPING THE USER war business. These views and opinions are 
en ce being carefully considered and will play an 
a a Only when the whole story of Frigidaire’s  Vietory Is Our Business. The proper use and i, portant part in the planning of our peace- 
hat 7 anning and production can be told will the care of the nation’s 20 million household time selling activities. 
‘es (39 Me! Significance of the statement “Victory is refrigerators is vitally important to the war 


t business” be apparent. effort on the home front. What This Means to Frigidaire Dealers 


panies Frigidaire accepted the responsibility of After Victory there will be more and better Frigia- 
What This Means to Frigidaire Dealers providing needed wartime information... aire products for more people. Frigidaire dealers 

artime accomplishments have brought us new not only to Frigidaire users, but to everyowner will have the right merchandise, the right selling 

ported * owledge and skills that will benefit the of a refrigerator. tools and every support they need to keep on top. 


* ( ; co aol ie oie ° » . 
st in | igidaire dealer when we return to peacetime Month after month Frigidaire’s advertising — Frigidaire’s 25-year record of leadership is a 


, your cl 5 ie Dh : ; : 
» ye ag oduction, and surely Frigidaire’s wartime messages in leading magazines have told blueprint of the future. 
its custa ‘ 


es For Excellence Listen to GENERAL MOTORS SYMPHONY OF THE AIR; Every Sunday Afternoon, NBC Network 


i 


ee 0:3 FRIGIDAIRE Division of GENERAL MOTORS 


in War Production Peacetime Builders of HOME APPLIANCES - COMMERCIAL REFRIGERATION - AIR CONDITIONERS 
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HUBBARD HARDWARE 


%" Thimbleye 
Angle Bolt 





No. 6012 
Angle Thimbleye Bolt 


Furnished in sizes from 5%-inch to 1-inch _— and 8-ine 
to 18-inches in length 











% Galv Eye 
and Eye 
Turnbuckle 





For 4” Lags. 
For 54” Thru-Bolt 


Ss 2 


wit 
Square Washer 





For Guy Bolts 
up to 1 7” Diam. 






Guy-Guard 


No. 8891 Load Plate No. 7510 Thimbleye 


Furnished in several sizes and ~ for 14- 5%- 34- and 1, 
styles, curved and flat. bolts, Double and Triple 





an standard 








i Eye Opening—» 
for Insertion of Bar. 





_ *Thimbleye 
Threaded 
Anchor Rod. 












Wings 2%” 
to 10” Dian. 


No. 6316 
Made in 4- %- %- and 


1-inch Diam. Lengths 


from 5 Ft. to 10 Ft 












No. 7658 


7 Ft. and 8 Ft. Lengths 
Several Styles. 











Steelwing Anchor 
1% Ft. to 8 Ft. Lengths. 





oe 


a Hang the Load on Hubbard Hardware 










.EHOR ALL TYPES OF GUYS 


Al 











7575 Strain Plate 


les are plain and for 
idee Also with 
Guy Hooks attached. 





No. 7461 Guy Clamp 


Dne, two, three and four-bolt 
yles for all standard strand. 


iF 
14 
+t 
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The destructive forces that play havoc with ordi- 
MAM aisle Me i 


me’ Si 


i: il es das aA 


on M-R Fibreglas insulations ... Overloading ... 
Extreme High or Low Temperatures .. . Moisture 
... Corrosive Acids, Fumes, or Vapors... Oils... 


Greases .. . Dust or Dirt Don't Affect M-R Fibreglas 
inorganic Electrical Insulations. 


M-R Fibreglas Insulations have an amazing back- 
ground of use, throughout industry, featured with 
fewer breakdowns; less maintenance, elimination 
Med te hl le Mie ee 
proof of their standing as the optimum in Elec- 
ete MG tt Medial 


WRITE TODAY FOR DETAILED INFORMATION 







MITCHELL-RAND INSULATION COMPANY, INC. 












51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 
leita Me eg Mee) eT) Moss A PARTIAL LIST OF M-R PRODUCTS aitoe- Me ie oe Me a ee ee Tubing 
Insulating Papers and Twines ; Fiberglas Braided Sleeving Asbestos Sleeving and Tape me 
Cable Filling and Pothead Compounds Ln eR tien Extruded Plastic Tubing ba 
eas ee ee i Me a ee Ceti Met te eee eT 






Mie ie ee en) Insulating Varnishes of all types- ite ig ee a ee 
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EW EQUIPMENT 


Luminaire 
Designed for continuous strip installa- 


tion, luminaire has one-piece double-length 
hood and two full-size reflectors. Hood is 


"Type FNC" luminaire; for use with four or 
six 40-watt or four 100-watt Mazda F lamps. 
Westinghouse Pee Division, Edgewater 
fark, Cleveland, Ohio. 


fabricated from sheet steel with ballasts, 
lamp holders and starter sockets mounted 
and wired as part of the channel assembly. 
Non-metallic reflectors have a polymerized 
finish which provides a reflection factor of 
85 percent or more. Mounting arrange- 
ments are available for any application. 


Circuit Breakers 


"Type LG" inclosed air circuit breaker; cur- 
rent ratings from 2,000 to 10,000 amp.; volft- 
— ratings, 600 a.c. and 250 d.c. I-T-E 
Circuit Breaker Co., 19h and Hamilton Sts., 
Philadelphia, Pa. 


For public utility or heavy industrial 
service air circuit breakers are available in 
individual inclosures of heavy-gage, bonder- 
ized sheet steel and can be supplied for 
either indoor or outdoor service. In either 
type the circuit breaker may be opened or 
closed without opening the _ inclosure. 
Large doors are provided at front and rear 
and connecting cables may enter the in- 
closure at the top, bottom or sides. 


~~ 


Printers 


Table-type printer has Cooper-Hewitt 
mercury-vapor tube lamps mounted hori- 


Jels ''B-I"' (single-tube) and ‘''B-2'' (two- 
Printer; takes tracings, drawings or 
printed matter up to 44 in. wide. Peck & 
Harvey, 4327 Addison St., Chicago, Ill. 
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zontally and is designed to produce blue- 
prints or direct process black and white 
prints in any lengths at a speed up to 42 
in. per minute. Continuous rolls or as 
many as five 8}xll-in. cut sheets at one 
time may be fed into the machine. 


Ballast 


Ballast for use with cold-cathode fluores- 
cent tubes incorporates a transformer, two 
reactors and a capacitor. Tube connections 
are made in multiple and operation is such 
that stroboscopic effect is reduced to a 
minimum, it is claimed. Tubes light in- 
stantly, without use of starter. Manufacturer 
states that the power factor of the ballast 


Ballast: 115-volt a.c.: size, 
2/2 x fe x P/y in.: weight, 9 Ib.; operates two 
40-watt tubes, power consumption, 105 watts. 


Jefferson Electric Co., Bellwood, Ill. 


operates on 


is approximately unity and that lighting of 
the tubes is accomplished on line voltage as 
low as 100 volts without flicker. 


Resistance Wire 


“Wyndaloy 17-3'' precision resistance wire: 
standard sizes in ribbon, strip and wire. 
Wyndale Mfg. Corp., 1203 Cornell Ave.., 
Indianapolis, Ind. 


Resistance wire for use in meters and 
instruments is a silver base composition 
containing manganese and tin. The alloy 
can be produced with a zero temperature 
coefficient of resistivity over a temperature 
range extending from 0 to 200 deg. C. The 
manufacturer gives other properties as fol- 
lows: Strength, 60,000-80,000 psi.; density, 
9.12 grams per centimeter cubed; in the 
cold worked condition, resistivity of 58 
microhms per centimeter cubed; a negative 
temperature coefficient of minus 0.000105; 
elongation, approximately 1 percent; more 
brittle than “Wyndaloy 10-8” and must be 
carefully handled. 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Mercury Searchlight 


New high-intensity searchlight, the small- 
est size of which is said to provide four 
times the candlepower of an incandescent 
unit of the same size, has an air-cooled 


a ™. — 


pay Re 


High-intensity air-conditioned mercury search- 
light; sizes, 12, 18 and 24-in. diameters; 
maximum candlepower range from 7,500,000 
for 12-in. unit to 32,000, for 24-in. unit; 
light source, capillary-type 900-watt mercury 
— General Electric Co., Schenectady, 


lamp for operation in all types of weather. 
Depending on type of mounting, pilot 
house, low base, stanchion or high pedestal 
type, vertical movement is from 45-deg. 
depression to straight up vertically and 
360 deg. rotation. An air compressor, an 
optional part of the searchlight, provides 
oil- and moisture-free air at 25 psi. at a 
rate of 6 c.f.m., and is driven by a }-hp. 
motor. Safety switch for opened door and 
pressure switch for air pressures are pro- 
vided. 


Timer 


New signaling timer has slow-speed, self- 
starting synchronous motor, silver contacts 
and calibration dial. When pointer is manu- 
ally set a pilot light circuit is closed, indi- 
cating that the time interval has started. 
Moving pointer revolves to zero, showing 
exact elapsed time. When interval is com- 
pleted audible alarm sounds and pilot light 
goes out. Buzzer continues to sound until 
switch on timer is snapped to off position or 
timing interval is again started. 


"Series S'' signaling timer; maximum inter- 
vals | minute to three hours: 115 to 230 volts, 
25, 50 or 60 cycles. Industrial Timer Corp., 
{17 Edison Place, Newark, N. J. 
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The destructive forces that play havoc with ordi- 
nary electrical insulation have little or no effect 
on M-R Fibreglas insulations . .. Overloading ... 
Extreme High or Low a cities Ms 3 

. Corrosive Acids, Fumes, or Vapors... Oils .. 
Greases .. . Dust or Dirt Don’t Affect M-R Fibreglas 
inorganic Electrical Insulations. 


Ye Maes Pm Cut are he aOR tutta Btls 
ground of use, throughout industry, featured Na 
fewer breakdowns, less maintenance, elimination 
Cima Tt eet hd Mle Me | 
proof of their standing as the optimum in Elec- 
trical Insulation Protection. 


WRITE TODAY FOR DETAILED INFORMATION 


MITCHELL-RAND INSULATION COMPANY, INC. 
51 MURRAY STREET COrtlandt 7-9264 ~- NEW. YORK 7, WN. Y. 


aoe Me a ee ae Med | A PARTIAL LIST OF M-R PRODUCTS aioe Me ie Me ee | Tabing 


ae ee dL] Asbestos Sleeving and Tape 
Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing 

ee Me a ee Varnished Cambric Cloth and Tape : 
rig ae ey Insulating Varnishes of all types Mica Plate, Tape, Paper, Cloth and Tubing 
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Luminaire 
Designed for continuous strip installa- 


tion, luminaire has one-piece double-length 
hood and two full-size reflectors. Hood is 


F 
} 
"Type FNC" luminaire; for use with four or 
six 40-watt or four 100-watt Mazda F lamps. 


Westinghouse moo Division, Edgewater 
Park, Cleveland, Ohio. 


fabricated from sheet steel with ballasts, 
lamp holders and starter sockets mounted 
and wired as part of the channel assembly. 
Non-metallic reflectors have a polymerized 
fnish which provides a reflection factor of 
85 percent or more. Mounting arrange- 
ments are available for any application. 


Circuit Breakers 


"Type LG" inclosed air circuit breaker; cur- 
rent ratings from 2,000 to 10,000 amp.; volt- 
age ratings, 600 a.c. and 250 d.c. J-T-E 
Cirevit Breaker Co., 19th and Hamilton Sts., 
Philadelphia, Pa. 


For public utility or heavy industrial 
service air circuit breakers are available in 
individual inclosures of heavy-gage, bonder- 
ized sheet steel] and can be supplied for 
either indoor or outdoor service. In either 
type the circuit breaker may be opened or 
closed without opening the  inclosure. 
Large doors are provided at front-and rear 
and connecting cables may enter the in- 
closure at the top, bottom or sides. 


~~ 


Printers 


Table-type printer has Cooper-Hewitt 
mercury-vapor tube lamps mounted hori- 


Models *'B-I"* (single-tube) and ''B-2'' (two- 

t Printer; takes tracings, drawings or 
printed matter up to 44 in. wide. Peck & 
Harvey, 4327 Addison St., Chicago, Ill. 
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zontally and is designed to produce blue- 
prints or direct process black and white 
prints in any lengths at a speed up to 42 
in. per minute. Continuous rolls or as 
many as five 8}xll-in. cut sheets at one 
time may be fed into the machine. 


Ballast 


Ballast for use with cold-cathode fluores- 
cent tubes incorporates a transformer, two 
reactors and a capacitor. Tube connections 
are made in multiple and operation is such 
that stroboscopic effect is reduced to a 
minimum, it is claimed. Tubes light in- 
stantly, without use of starter. Manufacturer 
states that the power factor of the ballast 


Ballast; operates on I15-volt a.c.: size, 
2/2 x fe x P/z in.; weight, 9 Ib.; operates two 
40-watt tubes, power consumption, 105 watts. 
Jefferson Electric Co., Bellwood, Ill. 


is approximately unity and that lighting of 
the tubes is accomplished on line voltage as 
low as 100 volts without flicker. 


Resistance Wire 


“Wyndaloy 17-3" 
standard sizes in 
Wyndale Mfg. Corp., 
Indianapolis, Ind. 


resistance wire; 
strip and wire. 
Ave.., 


precision 
ribbon, 
1203 Cornell 


Resistance wire for use in meters and 
instruments is a silver base composition 
containing manganese and tin. The alloy 
can be produced with a zero temperature 
coefficient of resistivity over a temperature 
range extending from 0 to 200 deg. C. The 
manufacturer gives other properties as fol- 
lows: Strength, 60,000-80,000 psi.; density, 
9.12 grams per centimeter cubed; in the 
cold worked condition, resistivity of 58 
microhms per centimeter cubed; a negative 
temperature coefficient of minus 0.000105; 
elongation, approximately 1 percent; more 
brittle than “Wyndaloy 10-8” and must be 
carefully handled. 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 


11, 1943 


Mercury Searchlight 


New high-intensity searchlight, the small- 
est size of which is said to provide four 
times the candlepower of an incandescent 
unit of the same size, has an air-cooled 


High-intensity air-conditioned mercury search- 
Jight; sizes, 12, 18 and 24-in. diameters; 
maximum candliepower range from 7,500,000 
for 12-in. unit to 32,000, for 24-in. unit; 
light source, capillary-type 900-watt mercury 
ne, General Electric Co., Schenectady, 


lamp for operation in all types of weather. 
Depending on type of mounting, pilot 
house, low base, stanchion or high pedestal 
type, vertical movement is from 45-deg. 
depression to straight up vertically and 
360 deg. rotation. An air compressor, an 
optional part of the searchlight, provides 
oil- and moisture-free air at 25 psi. at a 
rate of 6 c.f.m., and is driven by a }-hp. 
motor. Safety switch for opened door and 
pressure switch for air pressures are pro- 
vided. 


Timer 


New signaling timer has slow-speed, self- 
starting synchronous motor, silver contacts 
and calibration dial. When pointer is manu- 
ally set a pilot light circuit is closed, indi- 
cating that the time interval has started. 
Moving pointer revolves to zero, showing 
exact elapsed time. When interval is com- 
pleted audible alarm sounds and pilot light 
goes out. Buzzer continues to sound until 
switch on timer is snapped to off position or 
timing interval is again started. 


"Series S'’ signaling timer; maximum inter- 
vals | minute to three hours: 115 to 230 volts, 
25, 50 or 60 cycles. Industrial Timer Corp.., 
{17 Edison Place, Newark, N. J. 


(2099) 133 














134 (2100) 


ARPER fastenings add years 
and years to the service life 
of products and equipment on 
which they are used .. . and do it 
at a trifling extra first cost. They 
insure your product against the 
ravages of rust and corrosion. They 
resist numerous acids and alkalies 
. ocean salt... tropic sweat. 
They save hours of time and labor 
required to replace rusted common 
steel bolts . . . prevent failure of 
vital equipment . . . keep produc- 
tion rolling . . . are repeatedly re- 
movable. In certain alloys they are 
non-magnetic and non-sparking. 
4320 items in stock. Write for 
96 page catalog in 4 colors. 


The H. M. HARPER COMPANY 


2611 Fletcher St. ¢ Chicago 18, Ill. 
BRANCH OFFICES: New York City, Philadel- 
phia, Los Angeles, Milwaukee, Cincinnati, 
Houston. Representatives in Principal Cities 


EVERLASTING FASTENINGS 


















































TECHNICAL LITERA 


Stanparps—“Feeder Voltage feguly 
Standards” contains all of the -tands 
of a national character on the indycy 
type regulators of all ratings and volts, 
and the step-type regulators, 250 kya, , 
smaller, single phase, and 750 kya , 
smaller, three phase, of all voltages, Coy 
of Publication No. 43-86 may be obtain 
from the National Electrical Mani factyy 
Association, 155 East 44th St., New y, 
N. Y.; price 75 cents per copy. 


Stanparps—The 1943 _ edition 
“A.S.T.M. Standards on Steel Piping y, 
terials” is a compilation of 44 standards y 
25 emergency alternate provisions that } 
been issued by A.S.T.M. covering pj 
tubes, castings, forgings and bolting, 
includes the austenite grain size clasgif. 
tion chart for steels. Copies can be , 
tained from American Society for Testi 
Materials, 260 South Broad St., Philadg 
phia 2, Pa.; price $1.75 per copy. 


STanpARDS—A new war standard “fix 
Composition Resistors” covers one of { 
component parts which are suitable for 
in communications and electronic eqy 
ment, and which have nominal power g 
ings of not over five watts. It has been 
proved for use by the U. S. Signal (s 
and the U. S. Navy, Bureau of Ships, Ref 
Division. Copy may be had without ch 
for procurement purposes only, from 4 
government agency concerned, or for 
cents from the American Standards As 
ciation, 29 West 39th St., New York 
ned. 


Evectronic Controt—A 46-page hod 
let has six published articles on circu 
and operation of electronic controls for: 
sistance welding. Simplified circuit 
grams are used liberally in explaining ' 
fundamentals of the types of the respect 
G.E. electronic controls. The publicatis 
G E T—1170, entitled “Fundamentals 
Electronic Control for Resistance Weldin 
is obtainable from General Electric G 
Schenectady, N. Y. 


Paint Sprayinc—A wall chart of pai 
spraying rules showing how to save pai 
air, time, power, fuel, and equipment,: 
duce time lost because of sickness or 4 
cident, and improve results, has been p 
lished by the Eclipse Air Brush Co. § 
Park Ave., Newark 7, N. J. 


Lucitre—Physical properties, tabuls 
data and curves on effect of heating, is 
ing water treatment and dry oven t 
ment of the molding powder are contait# 
in a bulletin, “Heat-Resistant ‘Low 
Methyl Methacrylate Resin Molding Ps 
der,” available from Plastics Departma 
E. IL. du Pont de Nemours & Comps) 
Arlington, N. J., when request is made’ 
business letterhead. 


Metar Cuititinc—Designed to show 
to use sub-zero temperatures for cold t4 
ment of metals, a 24page “Metal Ch 
Data Book” contains a table showing ° 
approximate shrinkage obtained for vat 
types of metals, conversion tables for be 
ness and temperature, a table for calcul 
ing the margin of safety factor required 
hoop stresses, as well as numerous 4 
studies on the use of the Deepfreeze 10° 
trial chilling equipment. Copy of the » 
may be obtained from the Deepfreeze } 
sion of Motor Products Corp., North 
cago, Ill 
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“mmtructural Engineers and Architects — by the Thousands — 


idards As 
sw York 


a are using these TECO SERVICES 


on circu 
itrols for 
circuit ¢ 
plaining ‘i ° 
Ne tespeciMany leading companies and government agencies 
publicatig 
lamentals 
e Welding 
electric ¢ 


se Teco services. Upon request, Teco engineers 


ave consulted with the engineers of the Army, 


art of pifmmNavy, and Maritime Commission, The Austin 
Save pau : “ : 

uipmen!, ¥muCompany, Chas. T. Main, Inc., the Higgins Indus- 
cness oF a 


s been pu : : 
cn Mmtries, Inc., and many others on the preparation of 


imber designs. 
, tabula 
eating, bi omy z - . 
oven trjmm YOu, too, will find the Teco Consulting Service, 
e contain 
nt. ‘LaimDesign Data Service, Typical Design Service and 
yIding Po 
Departmey Re . . ee. 
Comp esearch Service of great help in designing and 
3 made “17° . . . . 
- building with timber. Teco distributors and fab- 


tt ee x ee 


Timber Engineering Company, 
tal Chil 1319 18th St., N. W., Washington 6, D. C. 


howing 8 Please send me by return mail a Free copy of 


for vari : TIMBER ENGINEERING “BUILDING for BATTLE-With the United States 


s for b 
i aaa ss Sa Navy.” The story in pictures of the Navy’s spectacular 


equired j ee ol COMPANY — Washington use of lumber and timber during the Second World War. 


o show 


i icators in all parts of the country * can render 
r coid U 


helpful services, too. 


1erous 4 
reeze ind 
of the Ses 
freeze Di —Portland. 
North 


— Chicago oa Minneapolis nn nenccecececcscccvcercsncsceeceecsscsrsscoeseseeseernaseseeserncenssenerassssenenenee 


* Firms and addresses supplied on request. 
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* One of 122 different vaditions by Rockbestos. i 


Every mail brings in numerous service reports from our field engineers 
carrying proof that Rockbestos A.V.C. gives long-lived performance in 
electrical circuits that run around furnaces, soaking pits, lehrs, kilns, 
hot strip mills, boilers and other**hot-spot’’ locations. Service compari- 
sons show that where the insulation on other wires breaks down because 
of conductor-heating overloads, high ambient temperatures and moisture, 
and other severe operating conditions, permanently insulated Rockbestos 
A.V.C. gives dependable performance year in and year out. 

Designed especially for high temperature applications and severe oper- 
ating conditions, Rockbestos A.V.C. resists heat and moisture, oil, grease, 
and corrosive fumes. Its permanent insulation won't bake brittle, crack, 
bloom, rot, flow or swell. Stop periodic wire failures in your plant; 
use Rockbestos A.V.C. 

When inquiring or ordering, please furnish CMP allotment number and 
certification. For complete information and samples, write nearest branch 


office or: 
Rockbestos Products Corporation, 922 Nicoll st., New Haven 4, Conn. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 
FOR VICTORY—INVEST IN U.S. WAR BONDS 





NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, 0 
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EWS ABOUT PEOPLE 


Plank Assumes Broader 
Duties in Delaware 


H. H. Plank has been appointed 
assistant to vice-president and general 
manager of the Delaware Power & 
Light Co., Delaware Coach Co. and its 
subsidiaries with headquarters in Dover. 
Mr. Plank has spent part of his time 
with the Delaware utility during the 
past 18 months in the new-business de- 
partment. In addition to his duties in 
the capacity of assistant to vice-presi- 
dent and general manager, he will be 
specifically in charge of all promotional 
activities, merchandising, power sales, 
advertising, rates, contracts and all 


or ign 9 


ag te 


other activities incidental to the pro- 
motion of new business of all com- 
panies, *~ 

Mr. Plank is a graduate of Clarkson 
College and for a number of years has 
been associated with the U.G.I. Co. 
and its subsidiary companies in con- 
junction with the new-business activities 
of these companies. 


P Denis Stairs, of Montreal, director- 
general of the defense projects con- 
struction branch of Department of Mu- 
nitions, has been appointed deputy 
power controller, it was recently an- 
nounced in an order-in-council pub- 
lished in Canadian war orders and 
regulations. Mr. Stairs, who is now 
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located in Ottawa and who will remain 
there, is a director of Montreal Engi- 
neering, Ltd., and was chief engineer 
of that company prior to taking the 
Munitions Department position. He has 
had 30 years’ engineering construction 
experience in North and South America. 


H. A. Van Norman to Head 
Los Angeles Operations 


Consolidation of the power and water 
bureau and appointment of H. A. Van 
Norman as chief engineer and general 
manager of the combined operations 
have been announced by the Los An- 
geles Department of Water and Power. 

A veteran city employee and under 
the old set-up head of the Bureau of 
Water Works and Supply, Mr. Van 
Norman was for many years assistant to 
the late William Mulholland, “father” 
of the Los Angeles aqueduct, and is 
identified with construction of that proj- 
ect. He directed the Owens Valley 
Aqueduct maintenance and extension, 
including the recently completed 13- 
mile Mono Craters tunnel, which added 
a new watershed to the Owens Valley 
source. A native of Texas, he has lived 
most of his life in southern California. 

H. C. Gardette, who headed the Bu- 
reau of Power and Light under the 
former operating plan, has been serving 
recently under an extension of his re- 
tirement period. Mr. Van Norman is 
scheduled to reach his retirement period 
soon, but it is expected that he, too, will 
continue to serve under a time extension. 


> C. A. Kitrrence, for the past 15 years 
Gadsden district manager of the Ala- 
bama Power Co., has retired from that 
position for reasons of health and W. M. 
Wapbe, superintendent of the southern 
division, has been named to succeed him. 
Before his assignment to the Gadsden 
district, in 1928, Mr. Kittredge spent 
several years as superintendent of the 
southern division. He will remain with 
the company in a consulting capacity. 
Mr. Kittredge was honored at a fare- 
well gathering attended by forty of his 
associates. 
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John A. Roebling‘s Sons 
Promotes S. E. Yeaton 


Stuart E. Yeaton, native of Seattle, 
Wash., and a graduate of the University 
of Washington, has beén made manager 
of sales of the electrical wire and cable 
division of the John A. Roebling’s Sons 
Co., Trenton, N. J. 

Subsequent to his graduation from the 
university he was employed as a sales- 
man in the Seattle branch from 1934 
to 1941, at which time he was made as- 
sistant to W. G. Marks, president of 
the California Corporation of the 
Roebling Co. at San Francisco. In May, 
1943, he was transferred to the main 


S. E. Yeaton 


office at Trenton as manager of sales of 
round, flat wire and specialties. 

G. K. Hayes, who has represented the 
company as a salesman out of the Cleve- 
land branch for several years, has been 
appointed assistant manager of that 
branch. Mr. Hayes is a graduate of the 
University of West Virginia and has 
been connected with the company since 
1930. 


> O. F. Firzwater, assistant treasurer 
and assistant secretary of the Indian- 
apolis Power & Light Co., has been 
elected to membership in the Control- 
lers Institute of America. 


> James B. Hawkins has been ap- 
pointed manager of the central division 
of Virginia Public Service Co., Alexan- 
dria. Mr. Hawkins will suceeed Ray- 
monD Hunt, who has been assigned 
special duties with the general engineer- 
ing department of the company. Both 
men will have headquarters in Char- 
lottesville. A graduate of Virginia 
Polytechnic Institute, Mr. Hawkins 
spent one year in the test department 
of General Electric Co. in Schenectady. 
In 1926 he joined the Virginia Public 
Service organization as division engi- 
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Cable Protection UNDERGROUND 
(A 
Plane Protection OVERHEAD 











@ Here at home and all over the world wherever Uncle Sam 
is carrying the war to the Axis, safe and efficient operation of 
United Nations airports is of the greatest military importance. 


® Vital “nerve centers” of these airports are the cables and 
wires of their power, light and signal services. Engineers have 
found from experience that the safest place for complete cable 
protection is underground—housed in Orangeburg Conduits. 


@ Light weight, ease of handling 
and workability make _ possible 
rapid installation. No scoring or 
damaging of cable sheath when ee a cs 
pulling. No corrosion of sheath at concrete encasement 
points of contact. No infiltration 
of corrosive elements at any point 
of line. Tapered sleeve joint pro- for installation without 
vides tight joints with perfect concrete encasement 
alignment of raceways. 


ORANGEBURG 
STANDARD CONDUIT 


ORANGEBURG 
NOCRETE CONDUIT 





THE FIBRE CONDUIT COMPANY « ORANGEBURG, NEW YORK 


rerrene: 
GENERAL ELECTRIC SUPPLY CORP. ‘i GRAYBAR LBC TIC co. INC. 


oe ORANGEBUR winw 30 Yeats me 


MANUFACTURE OF NON-METALLIC CONDUIT AND PIPE, SERVES THE 

POWER AND LIGHT, TELEPHONE, GENERAL CONSTRUCTION, CHEMICAL, 

PETROLEUM, TUNER, ANG: SUNRISES Pees Se 

‘TRICAL FIBRE CONDUIT . . . ELECTRICAL UNDERFLOOR uct 5 eee 
_ AND FIBRE PIPE FOR NON-PRESSURE USES. ees 


Modis? 0 
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| urer. In addition he has been affiliat 


| identified with the economic develW 


| with the Edison Electric Institute, 


| ceed Neil M. Cecil, resigned. 



















neer for the western division aj y, 
ager of the Clifton Forge district, y 
Hawkins was transferred to Alvxanq 
in 1940 as superintendent of 0) raj; 
for the northern division, the posi 
he held until his recent transfe 
Charlottesville as central division 
ager. In his new position Mr, 
will specialize in the preparation of 
company construction budgets and. 
addition, will be assigned special dyy 
which have to do with wartime ope 
tions as well as post-war plan- 


H. C. Zinsmeister Heads 
Pittsburgh Reflect 


H. C. Zinsmeister has been elects 
president of the Pittsburgh Reflecy 
Co., Pittsburgh, Pa., succeeding F, J 
Simons, who has retired. 
Mr. Zinsmeister joined Pittshurgh R 





























flector Co. in 1934 and served as audit 
until 1940. when he was elected trez 


with Sutton Engineering Co. as consul 
ing auditor for the past 20 years. 
He is well known in the lighting 
dustry and in accounting and bank: 
circles in the Pittsburgh district. 


P Dr. Georce W. ALLISON, prominesl 
connected with the electrical indus 
for a number of years, has bec 


ment and research department recent 
organized by the Puget Sound Power 
Light Co. For many years connect 


Allison is nationally known for ! 
activities in the “Better Light” and! 
“National Cookery Council” progr 
as a representative of E.E.I. 


> Currorp E. PLtumMer has beet é 
pointed chief engineer for the Mos 
Irrigation District (California) to * 
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Why Transformers Can Carry Overloads During the Winter 


@ Due to low ambient temperatures during the winter, transformers can 
Permissible carry more load than their nameplate rating. The transformer standards 
as audit Continuous of the American Standards Association recommend that the continuous 
cted tres Overloads KVA loading for oil-immersed, self-cooled transformers may be increased 
n affiliat one per cent for each degree that the daily average temperature is below 
as consi 30° Centigrade. 
are. Based on records of the U. S. Weather Bureau over a period of years, 
ighting equivalent ambient temperatures were calculated for the 4 month winter 
d bank period for representative locations throughout the country. 
ve The equivalent ambient is the temperature which, if maintained 
constantly, would result in the same aging as that occurring under the 
actual ambient temperatures throughout the period. The equivalent 
rominett 1 ambient temperatures were used to calculate the permissible continuous 
1 indust overload capability for various temperature zones. 
s eco The continuous overloads indicated by the map and table may be 
> develd safely carried during the 4 winter months because the operation of a 
it recent SS transformer at low temperatures results in a slower aging of insulation 
1 Power which compensates for faster aging of insulation during operation at 


connect higher temperatures. 
titute, Dag @bove data applies to all Pennsy)- 


» for fmm’ Oil and Askarel self-cooled 
”” and! slormers -~55° C Rise. 


or Transformers with 
Forced Air Cooling 
oon ly °4 of the above t t TRANSFORMERS) 
been 2 i percentages to 
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Protect your oil-filled equipment from FIRE with a 
GRINNELL MULSIFYRE SYSTEM 


MULSIFYRE SYSTEMS oper- 
ate on the principle of mulsifying 
blazing oil with a driving spray 
of water. The oil is turned into a 
liquid which is ineapable of burn- 
ing. A Mulsifyre System extin- 
guishes fire in a few seconds and 
prevents reignition. 

Complete separation of water 
and oil takes place in a few hours 
..- leaves oil undamaged. 


There is absolutely no conduc- 
tivity along the discharge of a 





Mulsifyre projector when spray 
strikes conductors carrying high 
voltages. 

Mulsifyre Systems are perma- 
nently installed...they operate 
automatically and manually. 


Recommended by Under- 
writers’ Laboratories for use in 
extinguishing fires in flammable 
oils immiscible with water, wher- 
ever such oil is a fire hazard... 
in transformers and other oil- 
filled electrical equipment. 


Investigate this simple, sure oil fire protection. Write 
for Data Book by Underwriters’ Laboratories. Grinnell 
Company, Inc., Executive Offices, Providence, Rhode Island. 
Branch offices in principal cities of U. S. and Canada. 


GRINNELL 


MULSIFYRE SYSTEMS 


For Production Protection 
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1936 Mr. Plummer had been the ; 
trict’s chief electrical engineer, a 
tion which has been consolidated y; 
that of irrigation engineer. Be ‘ore 
association with Modesto Irrigai ion jy 
trict he had been electrical foreman 
electrical superintendent of the Turly 
Irrigation District. 


U. S. Rubber Assigns New 
Duties in Cable Gro 


Harold J. MacDonald and Hoy, 
F. Johnson of the wire and cable depay 
ment of United States Rubber Co. 
been assigned to new positions—\¥ 
MacDonald in charge of all jobbing wi 
the title of manager, jobbing sales; \ 
Johnson manager of branch sales 
offices in New York City. 

After receiving an honorable 4 
charge from the U. S. Army, Mr. ¥ 
Donald’s first position with the ¢p 
pany was at the Bristol plant in 1% 
He was promoted to New England s 
manager with offices in Boston in 1% 
He held this position until 1938, whe 
he was promoted to eastern district s 
manager of the wire and cable depa 
ment. 

Mr. Johnson started with the cg 
pany at the Bristol plant in 1922 im 
diately after he was graduated fx 
Brown University, where he obtained} 
engineering Sc. B. Promoted in 1932 
office manager, wire and cable dep 
ment, he held this position until 19 
when he was elevated to the position 
western district sales manager. 


> Greorce L. Ripeout, formerly 
sistant to the personnel officer of t 
Puget Sound Power & Light Co., & 
attle, has become affiliated with t 
economic development and research 
partment, recently organized by t 
company and headed by Henry 
(E.ectricaL Wortp, November 
page 145). Mr. Rideout, who is n0 
assistant to Mr. Kruse, began his s 
ice with Puget Power in 1930 and 
a wide and varied experience in ! 
utility field. He previously worked mm 
the company’s advertising departmeiy’ 
as assistant to the advertising directo - 


{ 


a 


> Warten L. Harrapen, one of tt 
General Electric Co.’s street lightin 
pioneers, has retired after 45 ye 
service with the company. Well kno 
in utility circles, Mr. Harraden is 
co-inventor, with C. A. B. Halvorson,‘ 
the ornamental luminous arc lam 
widely used for street lighting dura 
1914-20, and still operating on mal 
business streets. Since 1916 he has be 
engaged in promotional activities in 
company’s lighting division at Schet# 
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The Great Wall of China—2550 
miles long—built about 3000 B.C. 


THROUGHOUT EVERY STEP of manufacture, long life is built into Tobe 
Capacitors. And before manufacture begins, Tobe engineers have shown 
great ingenuity in pioneering new and advanced designs. The original 
capacitor with hold-down bracket (Tobe OM-601) is shown below. It 
has many outstanding advantages over certain other types and shapes of 
capacitors. This new capacitor is strong, compact and space-saving and 

the new hold-down bracket permits the 

use of either inverted or upright termi- 


SPECIFICATIONS nals, with wiring underneath or on top 
TOBE OM-601 CAPACITORS of chassis, Write us about your capacitor 
TYPE OM problems. They will have the best efforts 
RATINGS .05 to 2.0 mfd. 600 V.D.C. of Tobe engineers. 
-05 mfd. to 1.0 mfd. 1,000 V.D.C. 
; Y STANDARD CAPACITY TOLERANCE. .. 10% 
aireclee mm? ew sepa TEST VOLTAGE... Twice D.C. rating 
t th nti : GROUND TEST ... 2,500 Volts, D.C. 
ie 1 aronger and bel OPERATING TEMPERATURE 55°F to185°F 
lights rent leak SHUNT RESISTANCE 
» yea 1 a ey oer .05 to 0.1 mfd. 20,000 megohms. 
kno ‘ _~ ; . TP : .25to 0.5 mfd. 12,000 megohms. 
is th j we 1.0 to 2.0 mfd. 12,000 megohms. 
von, An ake POWER FACTOR 
best - a ini At 1,000 cycles—.002 to .005 
i e. CONTAINER SIZE s rt 7 4, 
dur Vides 4a tenath 18:6", be. 2847 A small part in victory today 


ma MOUNTING HOLE CENTERS 114" A BIG PART IN 


— : INDUSTRY TOMORROW 


shenes 
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PINCO Distribution Line 


Pinee Pin Type wl A ordware and 


up to 23 Kv. are avail- 
able in eleven standard 

models. They give typ- Ins ulators 
ical “‘right on the job” 
service during an excep- 


tionally long life. Mus- Pinco Distribution Insulators and Hardware 


so aac goo ede are designed for the “right on the job” per- 


No. 367 with 23 Kv. formance that keeps your vital distribution 
rating. - . B . Fg 

lines in active service. To you “right on the 
Pinco Suspension Type joh’’ wij ee 
Insulators are limited by J ob V ill mean prompt deliv erles from 


Government regulation near-at-hand warehouses of standardized 


to seven types Illustrat- . ‘ ° ° 
ed ae No 1510 with interchangeable units. But it will mean, too, 


Flashover rating, Dry ; i ‘ are P ‘a 
<o000 V. Wet 3,008 ¥ insulators and hardware that are far above 


and No. 600 with Flash- standard in performance. 


over Rating Dry 65,000 y : 
V and Wet 40,000 V __It will mean the accurate threading of pin 


Others up to 80,000 volts aa S a ke a ee 
dry—60,000 volts wet, types that reduces installation strains... 
The No. 1925 is for fog the use of high-test porcelains . . . of accu- 


or contaminated con- 


ditions. rately machined hardware. It will mean 
e ° ee © Ss 9 
> x > 
ie ea ada tana equipment that is “‘right on the job” when 
c— si —~ ~ 2% | lators are made by the you want it and how you want it. 
f—___ Wet Plastic Porcelain . 
LO Process. Various styles Pinco Insulators are cataloged in 
SS and capacities available : 3 
for standard distribu- the Electrical Buyers’ Reference 


tion line requirements. 


Pinco Strain or Dead 
End Clamps are made 
in styles to accommo- 
date conductors of any 
material in cable sizes 
up to .5 inch. 


Pinco Suspension 
Clamps, No. 4000 Series. 
Available in malleable 
iron or forged steel, 
socket or clevis connec- 
tor, in J-Bolt or U-Bolt 
construction, Also fur- 
nished with liners. 





THE PORCELAIN INSULATOR CORPORATION 
649 MAIN STREET « LIMA, NEW YORK 


SALES AGENTS—The Joslyn Compaony—New York, Rochester, Philadelphia, Baltimore, Washington, Richmond and Lynchburg, Va.; 
Jobbers Supply Co.—St. Paul, Portiond, Seattle; Joslyn Co. of California—tos Angeles, Son Francisco, Phoenix, Ariz.; Southern 
Joslyn Co.—New Orleons; H. E. Burns Co.—Pittsburgh; J. J. Costello—Boston; Southeast Joslyn Company—Cincinnati, Cleveland, 
Westerville, O., Lexington, Ky., Atlanta, Jacksonville; Pav! Douden—Denver; Paul Carson—Amarillo, Texas; Joslyn Manufacturing 
& Supply Co.—Chicago, Springfield, Ill, Kokomo, Ind., Kansas City, Omaha, Oklahoma City; Joslyn Southwest Co.—Datias, Houston. 
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tady. Mr. Harraden was first emp 
by General Electric as a student » 
neer at Lynn in 1898 and was seny 
the Pacific Coast in 1906, where 
joined the San Francisco staff. Aj 
the coast venture he returned to J, 
and engineering work for eight ye 
In 1915 he was sent to the San F 
cisco Exposition with other lightj 
men. The following year he was trg 
ferred to Schenectady to the lightj 
division. It was there that his expe 
ence was first turned to commercial y 
motional work in the lighting field, 4 
position he held until his retirement } 
month. 


> Harry FE. Warren, manager of 
frigerator sales division of Edison 
eral Electric Appliance Co., Inc., } 
been appointed manager of the adve 
tising division of Hotpoint. Mr. Ws 
takes over his new position after 
years with the Hotpoint organizatig 
during which time he served first 
sales manager of the home laundry dj 
sion and more recently as manager 
the refrigerator sales division. Bef 
going to Chicago with Hotpoint My 
Warren spent some years as advertis) 
manager of Caswell, Inc., G.E. distrib 
tors in Detroit, and handled appliang 
promotion for the Detroit Times. J. 
Buce.e, formerly assistant advertisi 
manager, has been made manager 
Hotpoint’s advertising production se 
tion. 


> CLeora Ewatt, formerly home se 
ice adviser for Kansas and Missow 
utility companies, has joined the s 
of the Westinghouse Home Economie 
Institute at Mansfield, Ohio. The mai 
responsibility of Miss Ewalt during th 
remainder of the war will be to condue 
“Health for Victory” nutrition meeting 
at war plants in the Westinghous 
central district, including Ohio, Michi 
gan, Kentucky, Pennsylvania and Wed 
Virginia. Before joining Westinghous 
she served as home lighting adviser f 
the Kansas Electric Power Co. 
Kansas Power Co. and as home servi 
adviser for the Missouri Gas & Electrie 
Service Co. 


> Cuartes B. Konserman has bees 
appointed advertising manager of the 
Wickwire Spencer Steel Co. to succeed 
Georce L. RANDALL, who has recently 
entered military service. Mr. Konselma 
will be located at the company’s home 
office in New York. 


> Burton S. Francis has been ep Must. 
pointed superintendent of the inductis 
voltage regulator manufacturing divi 
sion at the Pittsfield, Mass., works 0 
General Electric Co., succeeding W. 
Krone, who has been transferred 
the staff of general superintendent 0 
the plant. Mr. Francis entered the com 
pany’s employ 32 years ago as an a> 
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branch of the Armed Services uses the telephone. No. 9 of a series, Airplane Spotter. 


pbmewhere in this global war, your boy may be watching the heavens tonight. 
¢ is reminded of the Star of Bethlehem and is resowed that he and his comrades 
ill bring us a world ruled by the precepts of the Prince of Peace. We at home 
ust continue to furnish them with all they need to make this dream come true. 


SP Western Electric 


IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT. 


LECTRICAL ®© December 11. 1943 


on YOU! 


To bring peace sooner — at lower 
cost in precious lives —he needs 
overwhelming superiority in weap- 
ons. Keep those weapons flowing 
to him by buying War Bonds regn- 
larly — till the day of final Victory! 


(2109) 143 





























neces nsneteet 





J-B-T reo FREQUENCY METERS 


.. Sensitive enough for laboratory uses, 
because they are accurate to +0.3% for 
full-cycle, and +0.2% for half-cycle in- 
crement which is about as close as you 
can read a meter, anyway ... sensitive | 
enough for telephone, television and 
radio service and in many types of 
electronic equipment, because of low 
power consumption. For instance, 
Model 33-F uses only % watt at 60 
cycles, 115 volts. Furthermore, these 


56 58 60 6264 
Cees 





Model 33-F 


instruments are not affected by wave . x 


Size—314" flange, dull black metal case 
for flush panel mounting. 9 or 11 reeds, 
full or half cycle increment. Reed in 
resonance vibrates as shown. Simply 
READ THE REED, and that’s your fre- 
quency. 


Delicate... ol 


. unless by “delicate” you mean 
“nicely constructed and adjusted”... . 
but you certainly couldn't call them 
dainty or fragile . . . not if you could see 
the punishment they are taking every 
day on portable motor-generator sets, 
testers, and power supplies in the field. 
All parts of the instrument are securely 
anchored to the base, with lock washers 
at every critical point . . . the only 
movement is at the free end of the 
spring steel reeds . . . there is nothing 


form, normal temperature change, or 
external magnetic fields. 





Interior construction of J-B-T Vibrating 


_ Ordnance division and will continue 


to wear out or get out of adjustment. 
Non-fluid oil seal between case and 
base protects them against dirt and 
weather. They're rugged. 


Reed Frequency Meters is extremely 


‘ simple. In this model, the laminated core 


transmits the impulses to the reed bank. 
Note that there are no parts to wear out 
or get out of calibration. 


]-B-T Vibrating Reed Frequency Meters 
are available for frequencies from 15 
cycles to 400 cycles—with various reed 
groupings, case sizes—with full or half- 
cycle increment, sharp or broad re- 
sponse. For full details on the complete 
line, send for your copy of Bulletin VF-43. 





Manufactured under Triplett Patents and/or Patents Pending. 


12-JBT-4 


J-B-T INSTRUMENTS, INC. 


439 CHAPEL STREET e NEW HAVEN 8&, CONNECTICUT 
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prentice toolmaker. Edwin J. Meye 
has been named head of the East P 


serve as superintendent of East Play 
motor manufacturing. 


> James R. Weaver has been appointe 
manager of the Naval Ordnance Play, 
at Center Line, near Detroit, Mich. Th 
Center Line plant was transferred j, 
October from its previous managemen 
to Westinghouse, which is also opergy. 
ing ordnance plants for the Navy x 
Canton, Ohio, and Louisville, Ky. My 
Weaver has been transferred to the Cep. 
ter Line plant from the Louisville plant, 
where he had been manager since 
November, 1940. His successor as map. 
ager of the Louisville operation is C. F. 
Suip.et, formerly superintendent. 


> L. F. McGuincy has been appointed 
assistant manager of operations, Pitts. 
burgh district, American Steel & Wire 
Co., subsidiary of U. S. Steel Corp, 
Loren J. WestTHAVER has been named 
general superintendent of the Donon 
(Pa.) Steel & Wire Works, succeeding 
Mr. McGlincy. E. A. Murray has bees 
appointed assistant manager of th 
manufacturers’ sales department in th 
Chicago sales office of the America 
Steel & Wire Co. Mr. McGlincy be 
came identified with American Steel ¢ 
Wire in 1924 and had been gener! 
superintendent of the Donora Steel ¢ 
Wire Works since 1941. Mr. Westhaver 
has been identified with the company 
since 1928 and Mr. Murray since 1934. 


> J. F. Pepper has been appointed ad. 
vertising and sales promotion manager 
of Frigidaire’s appliance division, Day. 
ton, Ohio. Mr. Pedder was formerly a 
sistant advertising manager of this divi- 
sion. T. W. MARKHAM, now on another 
assignment, will resume his former po 
sition as advertising and sales promo 
tion manager of the Frigidaire commer. 
cial and air conditioning division. 


> Vicror S. Petrerson has been ap 
pointed superintendent of the rubber 
handling department of the Simpla 
Wire & Cable Co., Cambridge, Mass. 
where he will have charge of the regular 
mill, regular insulatirg, vulcanizing. 
continuous vulcanizing and plastex a 
tivities of the plant. He joined Simple: 
15 years ago. W. C. Hamet succeeds 
Mr. Petterson as foreman of the regular 
mill. 


PO. J. Scuroeper has been appointed 
vice-president in charge of manufactur 
ing, equipment and engineering of the 
Save Electric Corp. Mr. Schroeder it 
participating in the corporation’s & 
pansion of Verd-A-Ray, its new lighting 
development. First joining the lamp & 
vision of Westinghouse Electric & Man 
facturing Co. in Milwaukee, Wis. # 
1917, he was appointed assistant st 
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ny For brackish cooling waters 

tee: 

general Picking a condenser tube alloy for salt or brackish cooling water 

os conditions? Then consider this outstanding performance record. Mil- 

ompany lions of pounds of Chase Antimonial Admiralty tubes in service. 

e 1934, Many of them installed in 1935—and still going strong. Not one ser- 

ited ad: vice failure has been reported from dezincification. 

i tor ‘ Doesn’t this give you most of the facts you need? You can get the 

n, , ‘ ‘ . 

erly as : rest of the story quickly and easily —just phone the nearest Chase 

his divi Sales Service Office for full information on Antimonial Admiralty. 

another & U.S. Patent No. 2,061,931. 

mer po- 

oe POINTS TO REMEMBER ABOUT ANTIMONIAL ADMIRALTY 

omer: 

A @ Extraordinarily resistant to + It’s the antimony that does the trick. A 

een ap dezincification. { highly effective dezincification inhibitor, 

rubber. : . ; antimony greatly increases the resistance 

Simplex 8 oe Pe of Admiralty to this form of attack by 

_ Mass. eT saline cooling waters. Long service re- 

regular 3) Costs no more than plain cords show no evidence of dezincification | 

anizing. CHASE ee in Antimonial Admiralty. | 

stex at: . 
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reguls [CHASE BRASS & COPPER CO. Incorporated WATERBURY, CONN. | 
Subsidiary of Kennecott Copper Corporation SPECIAL STOCKS OF | 

pe eee ALBANY 1 ANTIMONIAL ADMIRALTY | 
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| perintendent of that plant in 192. }, 
| 1932 he was transferred to Bloomfield 
N. J. During his years of service with 
Westinghouse he has had to his cred 
several inventions on lamp-making 
equipment. 









P Vincent C. Stan ey, until last sym. 
mer president and general manager o{ 
the Gamewell Company, Newton, Mags. 
has been appointed administration off. 
cer of the termination board of the 
Boston Ordnance District. 


<«Locked Closed 


Actually Double Throw 
No Neutral Position 
Single Operating Coil 


> J. C. Correy has been appointed as. 
sistant to the sales manager of the Eyr. 
eka Vacuum Cleaner Co., Detroit, Mich, 
Before joining Eureka Mr. Coffey was 
with the Jam Handy organization as 
senior account executive, working on 
visual education programs, sales meet. 
ings and public relations programs, 
Previously he was sales promotion and 
sales training manager of the Frigid. 
aire’s branch operation in St. Louis, 
Before that he was in the sales plan. 
ning division of Frigidaire division’ 
home office. 





—« Locked Open 


> W. H. Maxwe i has been made gen. 
eral sales manager of the Wolverine 
tube division of Calumet & Hecla Con. 
solidated Copper Co. For the present 
Mr. Maxwell will divide his time be. 
tween New York and Detroit, making 
Detroit his permanent headquarters 
after January 1. Since 1932 Mr. Max. 
well has had charge of Wolverine’s 
Eastern sales office in New York. He 
has been with the company for thirteen 
years. R. F. Moopy has been named 
assistarit general sales manager. 





Automatic Transfer Switches 


HE function of an automatic transfer switch 

is to connect a load to either of two sources, 
a normal source or an emergency source. The 
exacting requirements of this duty govern 
every detail of Asco design. 


> R. B. Sayre has taken up his duties 
as manager of the Memphis office of the 
Graybar Electric Co., Inc. He replaces 
QO. B. Chandler, who died recently after 
24 years of continuous service with the 
company. Mr. Sayre, whose service rec- 
ord with Graybar totals 22 years, has 
been closely identified with the elec- 
trical industry for many years, par- 
ticularly in the Memphis district. Since 
1939 he has been at Graybar Atlanta a: 
manager, outside construction depart. 
ment. 





1—No neutral position is possible due to 
coil or control failure. 


2—Actual double throw construction pro- 
vides inherent mechanical and elec- 
trical interlocking. 


3—A simple powerful mechanism locks 
switch positively on selected source. 


4—Operating current is obtained from the 
source to which the load is to be con- 
nected. 


5—Rugged and simple construction; no 
hooks and delicate latches and me- 


» ALEXANDER KENNEDY, Jr., has been 
appointed assistant to the manager in 
charge of engineering of the federal 
and marine divisions of the General 
Electric Co. and Howarp P. Bis has 
been made assistant to the manager in 
charge of administrative affairs. Both 
are newly created positions. A gradu 


If interested i chanisms. ate of Cornell, Mr. Kennedy first en 
nteres a hae ; 

So So aid Write for Bulletin 560 which will give details of oe = oe rr gi ag 
ee oe CONTE OF O Automatic Switches. identified with marine affairs since 


1919. For the past ten years he has 
been the application engineer on maid 
propulsion turbines and gears designed 
and manufactured fer the new Nav 


Bulletin 160. 





Aulomatic Switch Co. 


41-C East 11th St. New York City, 3, N. Y. 
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= ORQUE VALVE CONTROLS 


duties . 
oi Always respond... 
y after 


Proved Dependable—that is the reputation LimitTorque Controls have 


a _ earned by the installations in many well known power plants and 
hes \ central stations. 
> elec: \r Regardless of conditions, whenever a button is pushed at either a cen- 
> par: trally located master control panel or a convenient individual push 
, Since button station . . . the LimiTorque functions and the valve opens or 
inta as closes as desired ... quickly, safely. No effort is required, no time is 
lepart- wasted. 
This makes remote operation of valves most practical, permits key. 
s been - workmen to be responsible for oe valves in all parts of the plant 
ger in from one central point with a full knowledge of the status of valves at 
ederal + all times. 
ener LimiTorque can be applied to all types of valves from 3" to 96" diame- 
- “ a | ter... on either new or existing equipment. 
e ; 
"Both Ts ee Investigate LimiTorque today . . . write us. 
gradu: jie, 
‘st en- or | 1 A typical Limitorque Control Panel 
in the i 
- bees sa 
(i ee! PHILADELPHIA GEAR WORKS, Inc. 
e alle 
‘o INDUSTRIAL GEARS AND SPEED REDUCERS LIMITORQUE VALVE CONTROLS 
signed ig tl Erie Ave. and G St., Philadelphia 34, Pa. * New York ° Pittsburgh ° Chicago 


Navy 
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iM OM LILLE 


Throughout the night, the 
lamps are bright again. 
Symbolic of victory 

these lamps stay - bright, 
and so they shall remain. 


Throughout great cities and 
small towns, SLATER Street 
Lighting Lamps again scin- 
tillate the brightness which 
Tar MLCMt-LiMcLac Lumet 
future . . . and.an enduring 
freedom from darkness. 


New York City’s Westside 
Express Highway TTL ee 
with SLATERA'AMPS.. 





| Starter Execrric & Mre. Co. 


MANUFACTURERS OF STREET LIGHTING LAMPS AMD ELECTROMIC TUBES 
BROOKLYN, NEW YORK 
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a ow 
e?** 











148 (2114) ELECTRICAL WORLD @ December 11, 194! 









































combat vessels. He has also taken 
leading role in the application of p 
pulsion and auxiliary equipment 

the Merchant Marine. Mr. Kennedy 
a member of the Society of Naval Aro 
tects and Marine Engineers, Mr, p; 
enrolled in the company’s “test” oo 
in 1919. The following year he 
transferred to the marine engineerj 
department, in 1940 entered the feden| 
and marine department and in ]o4) 
was made manager of sales of the Nay 
ship section, the position he held yngj 
his present promotion. Mr. Bish jg, 
member of the Society of Naval Archi. 
tects and Marine Engineers and of th 
Society of Naval Engineers. 


OBITUARY 


Fred P. Auxer 


Fred P. Auxer, founder and president 
of the National Telephone Supply ( 
of Cleveland, Ohio, died on Novembe 
25, in his sixty-eighth year. Mr. Aue 
founded the company 42 years ago and 
since that time had been active in th 
communication and electric light an 
power fields. Mr. Auxer was born is 
Cleveland and received his education 
and early business training in that city 
which he always made his home. He 
was one of its most prominent citizen 
having contributed generously to pra 
tically every charitable or civic enter 
prise that was of real worth. 

Before organizing the National Tele 
phone Supply Co. Mr. Auxer was em 
ployed by MclIntosh-Hunting Co. He 
started his own company in 1901 and 
had continuously operated from that 
time on in the production of product 
for communication and power com: 
panies. He was a member of the Ne 
tional Manufacturers Association. 


> Georce A. BartLett, 68, chief eo 
gineer of the Worcester, Mass., munic 
ipal auditorium, died at a hospital i 
that city on November 27, the first day 
of his retirement after ten years in tha! 
position. He was educated at Worcester 
Polytechnic Institute. 


> FRANKLIN De Ronpe Furman, autho 
of technical and historical books, wh 
had been on the faculty of Stevens lt 
stitute of Technology for 48 years a0 
served for thirteen years as dean of tit 
college, died on Nov, 21 at his home # 
Passaic, N. J., in his seventy-fourt 
year. He was a member of the Amen 
can Society of Mechanica] Engineer 
the mechanical branch of the Net 
comen Society of England and the S 
ciety for the Promotion of Engineerit 
Education, and was a fellow of t 
American Association for the Advanct 
ment of Science. 
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“We got the steel mill 


—you get the power plant!” 


The Attack Your 
Extra Bonds Must Back 


Every penny counts ~ At FEDERAL, where 
mmunications equipment is made for our 
forces, an idea is spreading. For every 
reported shot down, employees drop 
in in a box — for extra bonds for 

bs and bombers. 


Tel 
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Thundering out of the overcast 
Like a midnight express 

The first wave of bombers 

Spots the twinkling steel mill . . . 
Blasts it into a roaring volcano 
As the hinges of hell open 


. And fill the sky with daggers of light 


And streaking, shrieking meteors of ack ack 


Silhouetted against this inferno 

Another target looms 

And the young voice of the squadron leader 
Speaking over the interplane radiotelephone 
Calmly directs the next wave of bombers 

To the doomed power plant ahead... 


* + * 


Shuddering under the impact 

Of flak and fighter fire 

The rocketing war birds 

Level off into their “run” 

And the pale bombardier catches his breath 
Like he used to when he called signals 

In the games back art “State” 

As he whispers... ‘Bombs... away!” 


Did he say “bombs”... or “bonds”? 


Down they hurtle 

The bonds 

That have been converted into TNT... 

Your milkman’s bond 

Your stenographer's bond 

The bond of the woman who cleans your office 
Of the neighbor whose boy was in today’s battle 
And YOUR bond... 

Your EXTRA bond... 

Is THAT there, too? 


* * 


Here at I. T. & T. 

And its associate companies 
Communications equipment and services 
Are only part of the job... 

Every man and woman here 

Is buying war bonds 

Extra war bonds 

To back the attack 

And bring our sons and brothers 

Home 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 BroadSt., New York4,N.Y 


-Manufacturing Associate: 


FEDERAL TELEPHONE AND RADIO CORPORATION 
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Dealer Program 
Stimulates Bonds 


The “U” Plan for “Victory Day,” a 
plan offered by Universal Household 
Helps, emphasizes the promotion of war 
bonds by dealers to help the war effort 
and is steadily gaining recognition 
throughout the country. 

The .sale of bonds by dealers is 
stressed by Universal because it be- 
lieves that dealers have a definite sales 
set-up which can easily be employed to 
stimulate war bond sales in their com- 
munities. Many dealers will find the 
sale of war bonds and stamps will in- 
crease traffic in their stores, thus bring- 
ing them into more direct contact with 
customers. 

The plan, published in a convenient 
20-page booklet, also proposes that all 
dealers tie in whatever advertising they 
are doing with war bonds. A series of 
dynamic “U” Plan for “V” Day ad-mats 
have been especially designed by Lan- 
ders, Frary & Clark for dealers to use 
in their local newspapers. 

With the continued promotion of war 
bond sales by electrical dealers tied in 
with the “U” Plan post-war program. 
Universal believes that dealers will 
benefit, while at the same time making 
a full contribution to the war effort. 


Big Gains Foreseen 
in Television 


Within five years after commercial 
resumption of television, sight and 
sound programs, broadcast by network 
and individual] stations in 157 key cities, 
will be available to 60 percent of the 
people of the United States if the radio 
industry can produce a television home 
receiver priced at approximately $200. 
This was forecast by Thomas F. Joyce. 
manager of the radio, phonograph and 
television department of the Radio Corp. 
of America, speaking before a joint 
meeting of the American Television So- 
ciety and the Advertising Club of New 
York. “Such a receiver, I believe, is 
possible,” he said, “based on 1940 labor 
and material costs, and assuming no ex- 
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cise taxes. Of course, the post-war price 
would be increased by the factors of 
inflation and excise taxes.” 

In a clear-cut analysis of post-war 
television markets marked by a strict 
adherence to practicalities and known 
facts, Mr. Joyce declared that the num- 
ber one problem of the post-war tele- 
vision industry was an acceptable low 
cost radio television receiver. 

Within ten years after full commer- 
cialization of visual broadcasting, Mr. 
Joyce declared, television will be a bil- 
lion-dollar industry. 

Others who spoke included Robert L. 
Gibson, assistant to the manager of 
broadcasting of the General Electric 
Co., and Allen B. DuMont, president of 
the Allen B. DuMont Laboratories, Pas- 
saic, N. J. 





« eA 
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ALL-FLUORESCENT LIGHTING JOB—Here 
is Lieut. Venetia Valsakos, Army Nurse 
Corps., making beds on the first hospital 
train to be completely illuminated ex- 
clusively with fluorescents. The aall- 
fluorescent lighting job, done by Sylvania 
Electric Products, Inc., equipped the ten- 
car train with 59 40-watt single-lamp 
troughers, 12 fifteen-watt single lamp 
troughers, 18 six-watt single-lamp wall 
fixtures and eight 15-watt desk lamps 
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Blood Discusses 
Future Distribution 


Post-war adjustment and prosperity 
will receive a disorganizing jolt if the 
government permits its own distribu ion 
agencies, conducted for the benefir of 
the Armed Forces, to sell directly to 
private consumers, Howard E. Blood 
of Detroit, president of Norge Division 
of Borg-Warner Corp., told the Chicago 
Federated Advertising Club in a recent 
address on the future of distribution, 

Pointing out that “demobilization wil] 
be followed by the need for the govern. 
ment to dispose of large quantities of 
surplus goods,” Mr. Blood said: 

“Such disposition may, if not properly 
regulated, swamp civilian markets and 
disorganize for a long period the normal 
function of both the production and dis. 
tribution of certain goods.” 

Mr. Blood, who is chairman of a sub. 
committee on post-war distribution for 
the National Association of Manufac- 
turers, warned against the dangers of 
enacting restrictive local and state laws 
which disrupt distribution, run up costs, 
paralyze business and destroy free en- 
terprise. He declared that post-war em- 
ployment conditions and living stand- 
ards will depend almost entirely on how 
effectively the nation can distribute the 
goods it produces. 

Mr. Blood said that Americans owe 
to advertising a large share of their 
standard of living, which he termed the 
world’s best. “New inventions and prod. 
ucts, which will come in large volume 
after the war, would be of little value 
were it not for the advertising, which, 
not only tells people of their availabil- 
ity, but stimulates desires not formerly 
in the people’s consciousness,” he said. 
“Advertising is necessary to the mairte- 
nance of our free distribution system, 
which is a vital part of our private en- 
terprise system... .” 


Phelps-Dodge Aluminum 
Plant Halted 


War Production Board has reported 
that a third new aluminum plant, that 
of the Phelps-Dodge Copper Products 
Corp. at Hammond, Ind., had _ been 
halted while still under construction. 
Part of a general cut-back in aluminum 
facilities, the revocation of priority rat- 
ings, followed by about two weeks shut- 
downs of a $16,000,000 aluminum plant 
at Memphis, Tenn., and a similar plant 
at Columbus, Neb. Both were in a more 
advanced stage of completion than the 
Hammond plant. 

When the two previous shutdowns 
were reported the WPB said the action 
resulted from downward revision of the 
1943 
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“ know-h ed ordnance plant | 
Wesco know-how revamped ordnance plant layout | 
; owe 
hei . > 
te New Electric System Ended Installation 
; | 
prod. Delay; Sped Urgently Needed Capacity WESCO SPEEDS WAR PRODUCTION 
lume * Production of mosquito boats was } 
In Wisconsin, contractors rushed to complete an important threatened by a paralyzing 45 to 60 
hich, “13: : - £- day delay in obtaining vital cable. ; 
labil ordnance building. Plans for the electrical system specified Wesek inched GAA Milhemed the 
nerly a Vapor-proof 600-volt fusible distribution panel. The local necessary cable—in 24 hours! 
said. Wesco house, called in on the job, advised that no such panel Wesco rushed 68 separate electrical 
\inte- is made in fusible type nor was there a suitable substitute in items to an airfield in 3 days—81 
stem, 600 : - days faster than the best promised 
e en- vent Fetings- delivery by manufacturers. 
Instead, Wesco suggested using individual AB Vapor-tight i . . 
Breakers, ganged up, and a Vapor-tight junction box for main WESCO SERVES BUSINESS 
feeder. The revised system as laid out was at once approved, * By providing trained sales and en- 
equipment was promptly delivered and the installation com- gineering personnel. 
A pleted without delay. Initial production in the ordnance works * By warehousing stocks in anticipa- 
ted was advanced by many hours. tion of customers’ needs. 
| sig ; , * mbling all parts of d 
a Wesco’s job is not only to know thoroughly every detail of ee et a. 
oe electrical wholesaling, but to help customers solve their many 
ist and difficult electrical problems. Today, this know-how is 
been devoted to winning the war. After Victory, Wesco’s 80 Branches 
tion. will stand ready to help industry and business convert to the 
num big peacetime job that lies ahead. 
rat- 
shut- 
ia Westingh Electric Supply C 
~ esting ouse ectric upp ud O. 
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“You can get ANY 
Mm Grounding 
- \ Connector— 


< 


% aN 


~ » 
\ aN on 
\ i a 


—in the COMPLETE line.”’ 


The pictures below can only give 
you an idea of the variety, because 
Penn-Union makes ALL good types. 

Write us for any grounding con- 
nector, clamp or stud .. . for all 
combinations of pipe, rod, flat bar, 
cable, braid, tubing. ig 
Every one a dependable unit of =~ 
protection for personnel and equip- 
ment ... of ample capacity, high 


A 





mechanical strength, and resistant 
to corrosion, 

















Also the most complete line of Ser- 
vice Connectors, Cable Taps, Ter- 
minal Lugs, Tees, and other fit- 
tings. Penn-Union connectors are 
the choice of leading utilities, in- 
dustrials, contractors and electrical 
manutacturers. Write for Catalog. 





PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


nic 
| | f 
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Conductor Fittings 
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Army’s estimates of aluminum needs, 
together with an unexpectedly high rate 
of productivity from plants already in 
operation. 


Lincoln Sees 
Freedom Gone 


The “vaunted freedom of the Ameri- 
can people is gone” and the nation is 
under the control of a government by 
edict, James F. Lincoln, president of 
the Lincoln Electric Co., Cleveland, as- 
serted recently in Chicago. If this con- 
trol is temporary the nation’s liberties 
will return, he stated, but if not the 
voter must go to the polls and elect the 
kind of people who will support a demo- 
cratic type of government. 

Mr. Lincoln, who recently defied the 
Navy department’s order directing his 
company to refund $3,250,000 in al- 
leged excess profits to the government, 
spoke at a meeting of the Purchasing 
Agents’ Association of Chicago at the 
Hotel Sherman. 

Lincoln said he was opposed to re- 
negotiation of profits on war contracts 
because it put into the hands of a few 
men the power to decide what payment 
will be made without the manufacturer 
having recourse to the courts. He urged 
that renegotiation be placed on the 
same basis as taxes, on which a right 
of appeal is given. 

He expected a hearing of his com- 
pany’s request for an injunction to be 
set in federal court within the next few 
weeks. If the injunction is refused the 
company will take the case to the Su- 
preme Court, he asserted. 


Worthington Makes Refund 


Under an agreement reached by the 
management of Worthington Pump & 
Machinery Corp. and governmental re- 
negotiation authorities, the company 
will make a net refund on 1942 war 
contracts of $551,426. Under the settle- 
ment the government recovered a gross 
amount of $2,100,000 from which was 
deducted $1,548,574 previously listed as 
income tax liability. 

The effect on earnings of the rene- 
gotiation agreement is to reduce net 
profit from the $2,758,890 figure previ- 
ously reported, equal to $7.86 a share, 
to revised profit of $2,207,463 or $5.79 


a share. 


Curtis Gets "M” Award 


Curtis Lighting, Inc., Chicago, has 
been given the U. S. Maritime Com- 
mission award of merit. 
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Linemen’s 
Flare Lights | 


An efficient, economical form of 
portable illumination—giving day- 
light vision for night repairs and 
line patrol work. Unaffected by 
wind, rain or snow. Two sizes— 
20 or 30 minute lighting periods. 


Central Linemen’s Flare Lights are 
invaluable during outages or other 
emergencies when quick, depend- 
able illumination is imperative. 
Easily lighted in any weather by 
self-contained friction cap. No. 
matches required. Stick in a post, 
tree, cross arm, in the ground or 
carry by hand. 


They're always ready, and pro- 
vide ample illumination. Standard 
equipment with prominent utilities 
throughout the land. 





STANDARD PACKING 


No. 3020—20 min., per case of 72...$12." 
No. 3030—30 min., per case of 36... 9M 







Central Railway Signal 


| 
Company, Inc. 
272 Center Street 
| 







NEWTON, MASS. 


Plant Locations: Hammond, !nd.; 
Needham Hts., Mass. 
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Birth of a 


Tat 
FORE CURRENT can surge.through copper segments. som cone hes f j 
worry about foultless .insulafion between those segments. ic 
Insulati6n Meadquorters, takes caré of that for you — beginning with 
pure,/tdw. mito from our own mines — richest deposits in the world. 


SKULED NATIVES trim ond split this raw mica CONTINUOUS automatic layer machines combine 
into thin spfittings fone’ thousandth of an inch) the splittings with cement — the first step in forming 

7 ready for shipment to ovt plant where they are sheets from which Micanite commutator segments 
burtt” up y ‘a wide vodety of Micanite electrical ond other flat shapes are made. 


a. RECONDITIONING time 
may be a stumbling block for peak, 
wartime power generation, especially when 
odd-shaped, unusual-sized segments and 
rings are needed for unusual commutators! 
But Insulation Headquarters is fortified 
against such delays with complete equip- 
ment — to cut and mold the Micanite parts 
you'll need to keep those generators hum- 
ming. For another time-saver, order all of 
the electrical insulations you'll need for 
THERE’S NO DELAY i in/ secyti mg segmehts bod i transformer, motor and cable repair work 
other built-up mica parts jodoy, Mgderh equipment —at the same time. 


at Mico Insulator is ready t¢’go/t6 worl fog you 
~ following your exact specifications fepri tin 


g 


and molding to minute tolerances — quiékly// ; 


200 Varick Street, New York 14,N. Y. +* 600 Van Buren Street, Chicago 3, Ill. * 50) Marion Building, Cleveland 13, Ohio 
Representatives in principal industrial centers 
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OVER 35 VEAP 
Bt146. CARROLL AVEMMUEs CHMICABGO. tettmors 
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SPEED 


CONSTRUCTION 
and EXPANSION 
of PLANT FACILITIES 





RELIABLE CABLE GRIPS 


For Pulling in 
Wires and Cable 






These grips can 
be installed 
quickly and pull 
cables depend- 
ably. They do not let go halfway 
through a duct because the wires 
pull with evenly distributed load. 
Eight different styles — all sup- 
plied in a full range of sizes. 


eL_Lecraic COMPANY 


ERVICE 1O Toe UTILITIE 
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Field Reports on Busines, 


A significant change in the economic situation is the increase in the nu mber 
cutbacks in the war production program. Electrical manufacturers report, 
ever, that orders for certain types of electrical equipment for war plants 
holding up well in view of the lag in heavy construction. 


NEW YORK 


In the New York area the Christmas rush 
of business is exceeding all expectations. 
Holiday shopping has expanded in volume 
to the extent that some stocks of mer- 
chandise will be depleted before the Christ- 
mas period ends, while others will emerge 
with great, tearing holes along the shelves. 
The Federal Reserve Board reported last 
week that department store sales were 13 
percent higher than during the correspond- 
ing week a year ago. 

In the wholesale market sales continued 
to rise despite the fact that stocks in ap- 
parel items were limited and some mer- 
chandise unable to be assured future de- 
livery. Although some of the elaborate 
Christmas entertainment the stores have 
been throwing in for good measure is 
omitted this season, Santa Claus returned 
to the scene, as usual. Jack LeClair, the 
famous clown, whose illuminated nose en- 
hances his popularity, is holding forth again 
in McCreerys and Gimbels has a merry- 
go-round. 

Civil engineering construction volume in 
continental U. S., according to the Engi- 
neering News-Record, totaled $52,181,000, 
49 percent below the total for the corre- 
sponding week in 1942, but tops the $36,- 
523,000 reported for the preceding week. 
Current week’s volume brings the 1943 con- 
struction total to $2,937,565,000, which, on 
a weekly average basis, is 67 percent below 
the $9,035,350,000 for the 49-week 1942 
period, 


CHICAGO 


Outside of a few indexes, Chicago busi- 
ness continues the steady upward trend that 
has marked its career all through the year, 
according to the monthly analysis of the 
Chicago Association of Commerce. Factory 
payrolls during October advanced 30.2 per- 
cent, compared with the same month in 
1942; electric power production was up 
11.3 percent, and department store sales 
were 5.3 percent better than last year. 

In the construction field the number of 
building permits actually issued was 21.0 
percent ahead of last year, although the 
money invested was below the figure set in 
1942, when large war plants were still in 
the making. Real estate sales were 19 per- 
cent more numerous than those recorded 
twelve months previous, with capital in 
vested up in proportion. 

Electrical manufacturers continue to re- 
port that orders for certain types of in- 
dustrial electrical equipment for war plants 
are holding up “surprisingly well” in view 
of the general lag in heavy construction. 
Occasional special orders for heavy utility 
equipment are reported by the larger com- 
panies, A 25,000-kva., 69-kv. power trans 
former was shipped recently by the Allis- 
Chalmers Co. to an Indiana company for 
interconnected tie-line operation. 

Edison General Electric Appliance Co. 
was awarded a Navy order during the week 
ended November 24 for 60 immersion 
heaters, Lenz Electric Manufacturing Co. 
also received a Navy order totaling $3,122 
for “cable.” During the same week the 
B.-W. Construction Co. and the Sherry 
Richards Co. were awarded a joint contract 
totaling in excess of $7,500,000 for a 1,500 
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unit war housing project from the Fy 
Public Housing Authority. 


NEW ENGLAND 


An announcement by the Senate 
affairs committee that a 3-billion-dollg 
gram for shipbuilding has been approy 
welcomed here where industria] actiyjy 
tied so closely to shipbuilding. , 

Middleboro, Mass., municipal electric 
partment plans to make changes and rey 
in its Middleboro-Plymouth 22-ky, Jing 
a cost of $10,000. Poles and line hard 
will be required. Completion of wor 
Boston, which includes installation of jig 
and alarm systems in the Shawmut Natis 
Bank’s drive-in stations will be carried 
at once, and the opening of the new Feds 
Savings & Loan Bank, which has ing 
20 indirect lighting units in its main |9 
are the beginning of moves toward , 
active lighting sales as a result of an avi 
bility of fixtures and other lighting sup9) 

Waterbury Clock Co. has been all: 
$115,000 by the DFC for plant expan 
and additional equipment.  Bridg 
Metal Goods Co. has been awarded a \ 
contract for a large number of lamp 
flectors, and M. B. Foster Electric Co. } 
ton, has been ordered to convert an ele 
system from d.c. to a.c. at a Naval sta 
at a cost of $14,644. 

Bids placed by manufacturers for : 
equipment cover a wide range of electn 
applications but tend to smaller sizes 
lots. Small knife switches, fuses, insulat 
materials were among the items of inte 
to Connecticut manufacturers last we 
Electro-medical apparatus, phenolic 
nated sheets for insulating purposes, = 
motor-driven fans, and blowers were bid 
Massachusetts firms. 


PACIFIC COAST 


California factory employment, exclus 
of office workers, dropped from 91130 
September to 900,200 in October. How 
the decrease is largely seasonal, such 
canning help, and the total is expected 
rise next year as the Pacific War is step 
up. Government construction reflects 
rising Pacific Coast intensity. 

DFC plans a $2,000,000 dam on Vea 
River near Phoenix to serve Phelps De 
copper mines as well as adjacent 
users. WPB is working on designs 
alumina clay reduction plant to cost 48 
000. Salem, Ore., will be the site insteal 
Castle Rock, Wash., as first planned. 

Orders and prospective orders inclut 
considerable shipment of wire and t# 
formers for Army installation near Yus 
a group of 200 and 250 kv. transformers 
Los Angeles; $15,000 of large fluores 
fixtures for Army School at Stanford; ' 
axial cable for Treasury Departmen! 
San Francisco; a $304,000 low bid for 
chine and electrical services for nav 
stallation at South San Francisco. 

\irfield lighting orders continue ¥ 
several scattered fields in area betw4 
Sierras and Rockies; but completios 
most plants and fields is signified 
formation circulated by several major m# 
facturers that they can now agail 
floodlights from stock. 
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[TT LINEMAN New Applications | 


Three engineers of the Formica In- | 

Ce nis? i : . vs . . 

; nber sulation Co., Cincinnati, took members 
e€por i : ; ss . . 5 . ” | 
oot , \ of the Cincinnati Foreman’s Club on a | 


tins. -\ pe ‘post-war tour” of the possibilities 
ae imminent in applications of laminated | 
plastics. Wartime refinements and 
m the Ki } 4 — | e] - . h . h j 
Pg ; { \ new developments in techniques the 


engineers disclosed will open new uses | 
for the laminated plastic products ap- 


ND f \ plied in numerous vital ways during 
Senate » e \ the war. 

ion-dollar : Conducting the seminar illustrated 
“n approved \ with motion pictures in color describ- 
. activity 7 \ ing fundamental changes in manufac- 


turing technique which combined with 


al lect | 
es and rep ' improved resins will provide laminates | 
~ * line : with markedly superior quality com- | 
ine ; 
tof a pared to products previously made, 
0 e ° és 
ation of lis the engineers predicted “many present 
vmut Natig iP indications for pleasant surprises in 


ye carried the post-war world of tomorrow.” 
he ce ] WORKING COMFORT J. J. Cochrane, chemical engineer; | 
6 main jd : George F. Schatz, architectural engi- 
toward , - Coun ts! neer, and J. C. Pitzer, research engineer 
ae x in charge of the production engineer- 
age. ® Take the Surety ing office, comprised the Formica trio 


nt expan Turn - Cuff lineman | Presenting the program. 


Bridge glove for example— Mr. Cochrane, discussing the decora- 
ei ak iain diieh it Os P d tive applications of laminated products, 
tric Ca . — —- said “over a period of twelve years, 
rt an ele for gloves to give | in co-operation with suppliers of syn- 
Naval staj : linemen maximum | thetic resins, Formica research has led 


safety and comfort to a series of improvements now gen- 


‘ers for “4 

ef elit in all weather con- erally accepted as approved construc- 

ler sizes ditions. Actually | tien materials by architects and de- 

eS, insulaty ai ” } 
So tae controls surface Nia ice a 

ag ee creepage in rainy e related that “while the Formica 


enolic | plant is engaged in all-out war produc- 

~ = weather because the tion in al] Senithice of output, wartime 

were bid cuffsturnedup form | developments in this field are preparing 
a petticoat insula- | us for an even broader application of 

tor effect — turned | Formica in the post-war picture.” 

iT : down, a two inch Mr. Schatz expressed the opinion 

longer protective that “immediately following the war 


nt, excius 

( () 2Te } . ‘ 2mé oti 
n on . gauntlet. Your own there will be great demand for plastic 
=, ee ; ; materials in the industrial, architectual 
nal, such field tests will prove | er aes 

expected ia is | and commercial design fields. 
ar is step 2, their superiority. A talk on the origin and develop- 


reflects ment of the plastics industry was given | 


-. WHAT DO LINEMEN | by Mr. Pitzer. 
helps De THINK ABOUT TURN-CUFFS? 


acent 
designs ‘ The constantly increasing use of Turn- 
cost $40 Cuffs is an excellent measure of the line- 
teeta man’s opinion—many of them enthusias- 


Siead tically express their praise for the added G. Al Motor Engineers Save 


safety and extra comfort. Send today for 


rs include complete information. 63,000 Lb. of Copper 


and t 
near Yua 
Forty thousand pounds of non- 


sformers j 

fluoresce critical material have replaced, with 
nies Te, resulting advantages, -more than 63,000 
yarimen r 


pounds of critical copper and brass | 


bid for s 
yr naval | in certain small parts used in electric 
0. ‘ motors manufactured at the Fort Wayne 
wine 5 Works of the General Electric Co. 


ea =«pelW si , ; 

plead The Fort Wayne engineers have 
r 

sed. by also redesigned numerous parts. such 
hed D RUBBER COMPANY sages se i 

1ajOF ma as gears, electric tool housings and 


again “a CARROLLTON, . . 
ai rates fans, for use of plastics instead of 
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DRY AIR PUMP | 


for Economical Dehydration 
of Air 


This easily operated hand pump quickly and 
efficiently dehydrates air wherever dry air is 
required. One simple stroke of this pump 
gives an output of about 23 cubic inches. It 
drys about 170 cubic feet of free air (inter- 
mittent operation), reducing an average 
humidity of 60% to an average humidity of 
10%. The transparent main barrel comes 
fully equipped with one pound of air drying 
chemical. Inexpensive refills are available. 

The Andrew Dry Air Pump has a multi- 
tude of applications in addition to providing 
moisture-free coaxial cable lines. 






ANDREW CO. 


“MINIMUM MANPOWER. 


@ This highly desirable achievement in the protection of 
industrial plants and properties from the constant threat of sabo- 
tage, espionage and theft, is accomplished with the installation of 
modern A. A. I. Automatic Alarms. Operating on a principle of 
sound detection, tiny robot sentries, attached at intervals along 
protective fence lines, pick up delicate sound vibrations, transmit 
and amplify warning signals and dispatch headquarters guards to 
the actual zone of disturbance, thereby reducing to a negligible 
minimum, the need for outside sentries. Relatively low in cost, 
easy to install and simple to maintain, Automatic Alarm Systems 
are now guarding American industries, large and small, from 


immediate and future hazards. 


Write for 
Literature 


AUTOMATIC, 


848 MARKET STREET 





(2124) 


= 


a 


SALES OFFICES: 
Philadelphia, Chicago 


Licensed under DuPont , 
Detroit, and Toronto, 
and Astane Patents aends. 
YOUNGSTOWN. OHIO. U.S. A. 
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copper, brass, aluminum or steel. Mg, 
of the parts thus changed wil! 
tinue to be made from plastic:, gin 
improved quality has resulted in the, 
cases. 

e 


Postwar Planning Contes; 
for Lincoln Employee 


Employees of the Lincoln [lecty, 
Co. of Cleveland have been offered ; 
post-war planning contest having as jx 
purpose the gathering of all ideas ¢ 
employees to assist management jy 
planning for the future. Prizes in th 
amount of $900 are offered and winnen 
will be announced August 1, 1944. Th 
subjects suggested for cover include: 
(1) Post-war products which the con, 
pany is in a position to build and whic, 
are along the line of its present 
deavor, and (2) methods of manuty. 
turing such post-war products suggested 
or method of manufacturing its presey 
products. 


G. E. Credit Corp. Allowed 
to Open Branch Office; 


Announcement has been made } 
the New York State Banking Depar 
ment that it has authorized Gener 
Electric Credit Corp. to open a brand 
office at each of the following low 
tions: Boston, Detroit, Chicago, & 
Louis, New Orleans, Philadelphi 
Cleveland, Dallas, Tex.; Los Angele 
San Francisco and Portland, Ore. 


Electronic Production 
in Tubes Increased 


Reflecting the important part ele 
tronics is playing in the war, the Wes 
inghouse Lamp Division at Bloomfeld 
N. J., recently reported its productiw 
of electronic tubes is eleven times # 
great as it was just two years ago. 

Ninety-eight percent of all electronk 
tubes being produced by the compat 
are for war use, either in communic 
tions equipment or for industrial appl 
cations in war plants, such as the well 
ing of planes and the reflowing of tis 


Energy Requirements Up 


Electric energy requirements of tk 
principal public utility systems of 
country during October totaled 19,00), 
605,000 kw.hr., a gain of 16.6 perce 
over the same month last year, the Fet 
eral Power Commission has re ported 
Utility estimates of peak demands ‘0 
December, 1943, as reported to amoul 
to 37,705,825 kw., a decrease of 19.00 
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| will C0 
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kw. ‘rom the similar forecast submitted 
by the utilities in their September re- 


port 






. Suggest Manufacturers 
oe Trade Own Radio Tubes 


ployee 
4 Radio tube manufacturers would sell 
n "lectri@M® tubes among themselves to assure a 
| offered broader and more equitable distribu- 
Ving as it tion of non-military tubes to distributors 
ll ideas of under a proposal laid before the Elec- 
sement iM tronics Distributors Industry Advisory 
izes in thi Committee recently. 
nd winner The proposal would not necessarily 
1944, Th add to the total supply of tubes for 
t include .ivilians, but would result in distribu- 
1 the com tion of the existing supply in a pattern 
and whic following that of 1941 closely. Manu- 
resent en ¢.-turers would offer each other a per- 
manufac Hl centage of their own tubes. This would 
(Suggestei® scure that each manufacturer would 
its preseu he able to ship his distributors some 
tubes of all models which may now be 
made. Shipments to distributors would 
then be made on the basis of tubes and 
lowed types of tubes so shipped in 1941. Dis- 
Offices tributors would work out for themselves 
the terms on which they would pass the 
made bf tubes along to dealers. 
g Depar. 
1 Gener ° 
a brand 
‘ing lal Utility Coal Consumption 


cago, & 





ladel phia Electric utility power plants con- 
Angeles sumed 7,621,986 tons of coal in October, 
Ore. the Federal Power Commission has re- 


ported. The commission announced that 
the coal stocks of electric utility power 
plants as of November 1 were 10.8 per- 
L cent less than stocks of the same date 
last year, 

reased Of the total consumed 7,320,910 tons 
yart elec were bituminous coal, an increase of 
the West 5.0 percent over September consump- 
loomfeld tion, and 301,076 tons were anthracite, 
roductiofii/™ which was a decrease of 2.8 percent, 
times # compared with September. 

ago. 
electronk 
compat} 
mmunice 
jal appl 
the weld 
ig of tip 
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McGraw Electric Votes 50c 


McGraw. Electric Co. has declared 
an extra dividend of 50 cents a share on 
its common stock, payable December 29 
to stock of record December 13, bring- 
ing payments for 1943 to $1.50, against 
$2 last year. 
















; Up 


Ss of the 
1s of the 
| 19,000: 
) percest 
the Fed 
reported 
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yf 19,000 






Vote Alcoa Merger 


Stockholders of Aluminum Co. of 
America have unanimously approved 
a three-for-one split-up in the common 
Stock and the absorption by merger of 
partially owned subsidiary, Alum- 
num Manufacturers, Inc. 
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Even if he lives to be 175...A Hemingray 


The largest land tortoise, commonly 
called Galapagos (after its home in the 
Galapagos Islands) lives, sometimes, 
in excess of 100 to 150 years. 


Glass Insulator Can Onctlive Am 


Three reasons for the long life of Hemingrays. First, the “secret” glass 


batch-mix—climax of 87 years of 
“quality” production control. This 


experience. Second, Owens-Illinois 
results in insulators without voids, 


stresses or strains—so homogenous that they are impervious to mois- 
ture-penetration and operating temperature changes. And third, the fact 
that time does not affect their structure. You could remelt a 100-year- 
old Hemingray glass insulator and make it into another insulator which 


in turn, would last another 100 years. Cost, low to begin with—/ower 


in service life. Hemingrays sold on/y through jobbers. 


30 Hemingrays Ready to Solve Your Inter-Plant Problems 


10 Hemingrays for Primary 
Power Distribution 


From this group you can 
choose Insulators with the 
following range of charac- 
teristics: — 

© Critical Impulse Flash- 
overs ranging from 75 to 120. e Leakage Distances 
ranging from 4 to 914 inches. e Dry Arcing Dis- 
tances from 2% to 4% inches. e Wet Arcing Dis- 
tances from 1 to 1% inches. 


10 Hemingrays for Secondary 
Power Distribution 






From this group you can 
choose Insulators, Knobs 
and Spools with the fol- 
lowing range of charac- 
teristics: — 

© Heights ranging from 
2-15/16 to 5-1/32 inch- 
es. @ Diameters ranging 
from 2% to 3% inches. SIFFS 


me 
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© Groove Diameters ranging from 1 to 2 inches. 
© Thread Diameters at 1 inch in all 10 Numbers, 


vERY cp 
gust oer you nee 


Complete stock of all types of 
Hemingrays are on hand. You can_ | Na 


Ple 


5 Hemingrays for Your 
Signal Work 


From this group you can 
choose Insulators with the 
following range of charac- 
teristics :— 


© Heights ranging from 
3-13/32 to 4inches. e Diam- 
eters ranging from 2% to 
3% inches. e Groove Diam- ™ 

eters ranging from ¥% to 11/16 inches. e Thread 
Diameters standard at 1 inch in all 5 numbers. 





7 Hemingrays for : 
Telephone and Telegraph 


From this group you can 
choose Insulators with 
the following range of 
characteristics: — 


© Heights ranging from 
2-13/16 to 4-9/32inch- 
es. © Diameters ranging 
from 2-7/16 to 3% a 
inches. e Groove Diameters of either 7/16 or 
inches. e Thread Diameters standard at 1 inch in 
all 7 numbers. 





iT! r-—"USE COUPON FOR CATALOG~~1 
| OWENS-ILLINOIS Company, Muncie, Indiana 


Hemingray Division 
ase mail a complete Hemingray Insulator Catalog. | 


me 


order as many or as few, asyouneed. | Street and Number wee 


Just ’phone your jobber. He can 1 cit 


cesses ceiibcatemeee cdsisjepsiaca aie 


arrange immediate shipment. ccoepenint ot sscslasaietelie lila iti ia date sees tr tails 4 
as 


OWENS-ILLINOIS 


HEMINGRAY DIVISION 
HEMINGRAY Power, Telepho 


¢ MUNCIE, INDIANA 


ne and Telegraph Insulators 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Hard Steels Cut by Heat Generated 











by Super High Saw Speeds 


Ordinary band-saws, when op- 
erated at unbelievable high speeds 
up to 12,000 feet per minute, cut 
through hard steels and alloys by 
heat generated from the friction of 
the saw against the metal to be cut. 
The cutting effect is more that of 
burning through the metal than 
actual cutting. The heat generated 
is sufficient to melt or burn out the 
metal in the saw cut but not enough 
to draw the temper on the sides. 


The hardness of either saw or 
metal to be cut is of little impor- 
tance. Thin metal sheets are cut 
like paper, and plates up to one 
inch in thickness can be cut at 
speeds of ten inches per minute. 


We hope this has proved inter- 
esting and useful to you, just as 
Wrigley’s Spearmint Gum is prov- 
ing useful to millions of people 
working everywhere for Victory. 


You can get complete infor- 
mation about this method 
from Bell Aircraft Corpo- 
ration, Buffalo, New York. 
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Proof of ability of new 
method to cut hard ma- 
terials is demonstrated 
by operator cutting a file. 





The temper of curve cut 
section shown above is 
unaffected. 
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- Sales pr 
Opportunities J: 
Cor 


lowa—Central States Electric Co., Ced, 
Rapids, plans expansion and improvemen, 
in steam-electric power plant at lowa Fal); 
including installation of new turbine-gep 
erator unit and auxiliary equipment. A] 
will make extensions in transmission line , mac 
and local distribution system, with powelfilionsttl 
substation and service facilities, [ntiillbunt. 
program is estimated to cost about $1 (0g MmMRrity 1 
000. Project is contingent upon securing 
20-year extension to local franchise, goo 
to be determined at a special election, an 
will be carried out, it is understood, as 
post-war development. 


Ounto—Lake City Malleable Co., 50 


pVADA 
Mill 
plan 
sten-I 
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Lakeside Ave., Cleveland, manufacturer ofmmp?.00( 
malleable iron castings, etc., has contracted jpmen 
with government for new plant in Asht; le 


bula County, comprising several one-sto 
buildings, with mechanical and electrics 
equipment for large capacity. A power sub 
station is planned. Entire project will cos 
about $3,360,000, and will be financed } 
Defense Plant Corp. Work is scheduled t 
begin soon. 


ASHI 
tion, 
£. Un 
fs unti 
<jon | 
tric { 
oe vk Tsk 
_ Texas—City Council, Dallas, is considerfiiih.s (In 
ing report submitted by Harland Bartholo.jim 
mew & Associates, 317 North 11th St., Kan 
sas City, Mo., consulting engineers, {o 
expansion in Love Field municipal airport 
including acquisition of additional land 
with hangars, shops and other buildings 
equipped with mechanical and electrical 
facilities. Also extensions in electrical dic. 
tribution lines, night-lighting system, con- 
trol station, etc. Entire project is estimated 


OKLAH 
wth Me 
rubber 
Miami 
d tube 
mprise 
proc 
rage % 
ant an 


to cost over $5,000,000, and will be carriedgmptted in 
out with Federal aid. Woodall Rodgers, RY and 
ve ap 


Mayor, is active in project. 


Wasnincton—Public Water District No. O10 
66, Black Diamond (King County), plansqmoundry 
pumping station with motor-driven pumping [M'¢- 
machinery, controls and auxiliary equip-je™. bri 
ment, in connection with new water systemjpans ma 
installation. Entire project will cost closeqments in 
to $100,000. Financing is being arranged jpvernm 
and bids are expected to be asked soon.qmmipmet 
Parker & Hill, Smith Tower Building, S¢-{@#).500,00 


attle, are consulting engineers. y Defen 


Oxn1o—-Standard Oil Co. of Ohio, Mid Lovist 
land Building, Cleveland, has approvedfifown C 
plans for new gasoline refining plant inf arran 
conjunction with local oil refinery, to bef munic 
equipped for production of 100-octanefiiaterwor 
gasoline for aviation service. It will com-§iijeal pre 
prise large group of one and multi-storycludin, 
processing and production units, with me-fiion line: 
chanical and electrical facilities. Cost esti-Jjlanned 
mated about $8,500,000. Project will haveliervice c 
a priority rating and work is scheduled to 


begin at once. iim TEXAS 


Financing will be arranged ; 
umping 


with company funds. 


E pachine’ 
Nepraska—Loup River Public PowerMent. i 
District, Columbus, plans extensions i0Mater ar 


estims 
ndersto 


transmission lines in part of Platte County. 
State permission has been granted, and 
work will be carried out at early date. It isMMhrough 
understood that project will have a priortyMBurt Bu 
rating. eer, 
MaryLanp—Public Works Department, 
Baltimore, plans new pumping station in 
Brooklyn district in connection with 194 
extensions in sewage system in that area. 
Plant is estimated to cost about $300,000, 
with motor-driven pumping units, controls 
and other electrical facilities. Entire pro 
gram will represent expenditure of more 
than $2,600,000. George E. Finck is sewet 
engineer. 


FLort 
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msider 
nil! for 
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everal « 
producti 
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ry and 
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Pplicat 
ating, 


PENNSYLVANIA Continental Distilling 
Corp., 1429 Walnut St., Philadelphia, plans 
pansion in plant for production of alcoho! 
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overnment, comprising new buildings 
machinery and electrical equipment 
iarge increased capacity. Cost estimated 
st $2.000,000, with financing by Defense 
: Corp. Work will be carried out soon. 
';vapA—Nevada-Massachusetts Tungsten 
Mill City, Charles Segerstrom, presi- 
,, plans early rebuilding of local 250-ton 
jen-milling plant, recently destroyed 
gre with loss reported over $450,000, 
, machinery and electrical equipment. 
struction will approximate a_ like 
yot. Application is being made for a 
yity rating. 


i0--National Advisory Committee for . 


spautics, Municipal Airport, Cleveland, 
5| agency, Edward R. Sharpe, admin- 
ive manager, plans new research build- 
for compressor and gas turbine divis- 
.to be one-story, estimated to cost about 
#000, with mechanical and electrical 
iment. Proposed to ask bids soon on 
al erection contract. 


\SHINGTON—-Bonneville Power Admin- 
tion, Department of Interior, 1300 
Ff, Union Ave., Portland, Ore., receives 
4; until Dec. 20 for new 230-kv. trans- 
sion line from Grand Coulee hydro- 
tric generating station to point near 
vk Island on Columbia River, about 73 
es (Inv. 3119). 


Oxtanoma—B. F. Goodrich Co., 500 
wth Main St., Akron, Ohio, manufacturer 
nbber goods, plans new mill in vicinity 
Miami for production of automobile tires 
4 tubes from synthetic rubber. It will 
mprise several large one-story buildings 

processing and general production, 
wage and distributing buildings. power 
ant and miscellaneous units. Cost re- 
prted in excess of $1,000,000, with machin- 
y and electrical equipment. Project will 
ve a priority rating. 


Onto —- National Bronze & Aluminum 
oundry Co., East 45th St. and Hamilton 
ve. Cleveland, manufacturer of alumi- 
im, brass and bronze castings, etc., has 
lans maturing for expansion and improve- 
ents in plamt for increased production for 
wernment, with machinery and electrical 
mipment. Cost estimated approximately 
1.500.000. Work will begin soon. Financing 
ry Defense Plant Corp. 


LovIstaNA—At recent special election, 
own Council, Winnfield, was authorized 
) arrange bond issue of $260,000, for 
municipal power plant and system, and 
aterworks station. It is understood that 
wal property of Gulf Public Service Co., 
wluding generating station and distribu- 
on lines, will be acquired. Extensions are 
lanned in primary and secondary lines, 
rice connections and other facilities. 


Texas—Town Council, New Boston, plans | 


umping station with motor-driven pumping 


wachinery, controls and auxiliary equip- | 
lent, in connection. with extensions in | 


ater and sewage systems. Entire project 
estimated to cost about $145,000. It is 
derstood that financing will be arranged 
hrough federal aid. Frank W. Chappell, 
burt Building, Dallas, is consulting engi- 
er, 


FLoripA—United States Sugar Co., Clew- 
on, operating local cane sugar mill, is 
onsidering new plant in vicinity of present 


till for production of starch, using sweet | 


potatoes as raw material. It will comprise 
veral one and multi-story processing and 
production buildings, with auxiliary struc- 
ures for storage, distribution, etc. Cost 
tported close to $3,000,000, with machin- 
ty and electrical equipment; a power sub- 
tation is planned. It is understood that 
pplication will be made soon for a priority 
ling, 
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COPPER TO COPPER 
PREVENTS METALLIC FIGHTS 


Forged Copper 
8-NU 6-NU 4-NU X2-NU 2-NU 0-NU 


Matthews 


Nutype Conductor Connectors 
FOR COPPER TO COPPER CONNECTIONS 
Pure Copper, Cold forged bolt of ample strength 


for all purposes. High copper content prevents cor- 
rosion and season cracking. All edges are rounded. 
65,000 pounds tensile value. 


“V” groove, clamping jaw of cold forged, pure 


copper. Flanged sides give greater bearing surface 
on nut, hence greater strength and no distortion of 


clamping jaw. 


97% copper content, hard metal nut—strong as 


steel. Full thread engagement with bolt. 


Broad, strong head, with size plainly marked. 


Sides of head have flat surface so wrench or pliers 
can grip tightly. 


85% plus, full thread, die stamped, insures full 


engagement in nut, hence high strength connectors. 


“V” shaped groove, holds wires in three point 


contact and prevents rocking or looseness. 


Made in 12 sizes—6 of forged copper and 6 of 


machined high strength, high copper content alloy 
—for No. 10 to 1,000,000 CM conductors. 


Send for bulletin and free samples and convince your- 


self of their superiority. 


ll, 


66-NU X22-NU 


44-NU 22-NU 


With Nut Retainers 


W. N. MATTHEWS CORPORATION 


ST. LOUIS, U.S.A. 


(2127) 
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Any Type, \ 
Cut or 


Frequency 


The JAMES KNIGHTS Co. 


SANDWICH, 


162 (2128) 
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STANDARD AND SPECIAL 
Design 


PORCELAIN INSULATORS 


TRANSFORMER BUSHINGS 
INDOOR BUS SUPPORTS 
RACK SPOOLS 
POT HEAD PORCELAINS 





é 
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The day is surely coming when 
you will again be able to select 
the equipment you need. As 
specialists in the Quartz Crystal 
field, the engineers of The James 
Knights Company are on the 
constant alert — researching, in- 
venting, designing. You will of 
course want to do business with 
one of the “old timers” in the 
Crystal field. Plan now on using 
James Knights Crystals in the 
years to come. 


PRECISION — OF QUARTZ 
or 


COMMUNICATIONS & OPTICAL USES 


ILLINOIS 





ELECTRICAL 


| cember 31] last was in excess of $15,914.27 
| and that its earnings for the year 1942 
| sulted in a return of 3.33 percent upon thé 
| “fair value.” The corporation reduced i 





| outcome of new negotiations. The council 
| passed the revised franchise late in October. 


| been given two readings was laid aside it 


| favor of the freshly drafted measure. If the 
franchise is finally passed within the 30-day 
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Recent Rate Rulings 


ALABAMA Power Co. has been author; 
by the state Public Service Commission , 
reduce its rural electric rates to 38qy 
customers approximately $163,000 a Year 
Also included in the order was a chary 
that reduced the cost of electric servicg 
294 rural day schools now served by thy 
power company’s rural lines. The comm, 
sion stated that its order also would hay 
the effect of providing that whenever any 
rural line has 15 or more customers. instead 
of the required 20 as at present, customer 
will be served under city rates. 


STATEN IsLanp Epison Corp.’s tempo; 
rates established by the New York Pybjjy 
Service Commission were affirmed by th 
Appellate Division, Third Department, i 
a three to two decision. In the course of, 
rate proceeding the commission fixed tem. 
porary rates, to which the company objected 
and obtained an injunction. The matte 
went before Justice Francis Bergen jp 
Special Term and he decided in favor of 
the commission, dismissing the injunction, 
The Appellate Division denied a motig 
for a stay of the commission’s order pend. 
ing appeal to the Court of Appeals. Jy 
tice Schenck who wrote the dissenting 
opinion in which Justice Bliss joined, 
pointed out that the temporary rates mug 
provide a return of not less than 5 percent 
but the schedule as fixed by the commissigg 
fixed only 2.9 percent. Justice John ¢ 
Crapser, in the prevailing opinion, sum 
marized the four causes of action. He 
stated that the value of the Staten Island 
Edison Corp.’s usable property as of De 


rates in May, 1942, and asserted that if th 
reduction had been in effect during th 
entire year the revenues would have beer 
$40,000 or $45,000 less. It contended th 
rate prescribed by the commission woul 
result in a further reduction of annud 
revenue of $230,000. The corporation’ 
complaint set forth that the original cost of 
the property was $15,023,924; that the 
depreciation was $2,637,455. Net earnings 
in 1942 were $530,651, added to the original 
cost less depreciation a working capital of 
$664,272 and alleged that the 1942 ear. 
ings represented 4.07 percent. Justice 
Crapser pointed out that this sum for work- 
ing capital is not allowable. He also said 
there was no question of confiscation: that 
when the final rate is made and if the cor 
poration has suffered a loss it can be 
remedied by fixing the permanent rate high 
enough so that the loss can be returned to 
the corporation. 


Dattas Power & Licut Co.’s rate redue- 
tions of $685,400 in 1943, retroactive 
January 1, and a new indeterminate service 
at-cost franchise have been accepted by the 
city council and the utility company as thea 








A previously agreed-to ordinance that had 


period and a petition for an election 
approval of the document is filed in due 
course, voters will pass on it December 3 


SOUTHEASTERN INDIANA Power Co. Cit 
tomers have filed two petitions for electnt 
rate reductions and improved service with 
the state Public Service Commission. Ret 
dents of Acton and New Bethel were ® 
the petition. Z 


Wisconsin Pusuic: Service Commissios 
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has reported that utility rate reductions in 


in * : Wisconsin in the first nine months of 1943 
gs , amounted to $570,264. As an offset, there RA A T T i E W & 
/ were increases aggregating $45,000. Electric 


aU‘ horize 


ae | utility companies accounted for $288,252 of 
to 38m Tt the total reductions. CON NECTORS 
O a yew Hi Marion Reserve Power Co. placed in | 
a charge operation on November 1 new domestic | For All Kinds of 
SETVice tg \ ied electric rates, effective for ten years. City | Wire C. ti 
dy the 1} ee council approved the new schedule. It is | ire vonnections 
> commis ; estimated that the new rate will save aver- Without Solder 
ould have y age users 20 cents a month. se biiad 
Never aay i Kaukauna (Wis.) municipal utility wil! 
S, Instead i reduce its electric rates, effective with bill- NUTYPE 
Customers ings of December 8, by $18,382 a year, the 
state Public Service eee has an- SERVICE 
fem % nounced. The rate reduction, the fifth in Cc 
rk Publ _ the past 12 years, will affect residential, ONNECTORS 
db commercial and rural users of power. H. E. F 
pa Weckwerth, superintendent of the utility, 4 “83 aise to 
urse of g said that residential users would benefit copper——in 12 sizes. 
ixed tem. most from the reduction, an average of 
objected from 10 to 30 cents per month. The fixed 
ergen in 


favor of 
1j uNnction, 
&@ motion 
der pend 
als. Jug = Mh | 
lissenting 
s joined, 


ates must 


e rate changes will be from 65 to 55 gross ; 
cron A e a G o w & ° F and from 60 to 50 cents net. The rate With or without 
change steps have been changed from 60 Nut Retainers. 
PERFORMAN € E | to 50 kw.-hr. at 2% cents net, from 120 to ; 
100 at 2 cents with a new step of 150 kw.-hr. Also available in 
at 114 cents and over 300 at 1 cent net. some sizes for alu- 


Onto Epison Co. has announced new minum to alumi- 
electric rates for consumers using between num and copper to 
100 and 300 kw.-hr. a month in Youngs- aluminum connec- 
town. A maximum saving of 25 cents a 


new rate schedule recently approved by 
| 


» percent, month for 200 kw.-hr. is provided in the tions. 

mmission 

John ¢, city council. The new rate, effective De- Dea aaa 

on, sum cember 1, adopted at the request of the | SERVICE ENTRANCE 
tion. He company, is identical with the existing | 

en. Island Akron rates, and will provide for savings CONNECTORS 

s of De to consumers estimated by the company to = 

5,914.27 be approximately $21,000 a year. 


1942 reli hey save precious man-hours... 


jPo “@itep up human efficiency . . . aid 4 
vat if thmmightily in reaching those high- 


ning, SOOM Pree Commission Orders 

sled tL Paragon Automatic Timers are ‘ oc 

in woullmpeing used in thousands of indus- Write-Up Eliminated 

f annudmrial operations. ..such as: Watch- bs : 

oration’ ; signals, power disconnect, con- The Federal Power Commission or A sturdy and economical means 
al cost of ; nounced last week its order and opin- for connecting house service or 


eyor operation, pump operation, 
that the heey 4 

carningfaeent exposure, liquid agitation, 
- original f/namel baking, heat treating, rub- 


pital of : amet . ; not only to eliminate a $1,916,077.32 
42 earn curing, plastic molding, etc write-up of its plant account by an im- | 


Justice Aska Paragon Timer Engineer to | jnediate charge to earned surplus, but UNIVISE 
for work f/elp plan your present or post-war also to complete and file with the com- | Vice type— 


ion (No. 108) directing the Utah Light | | other end to end copper connec- 
& Traction Co. of Salt Lake City, Utah, tions (not under tension). 


also stidfquipment. No charge; no obliga- | mission on or before June 1, 1944, orig- lg Ah 


ion; that Son . . . : i easily connect- 
: inal cost and reclassification studies with and email cop- 


"the cor- ed or discon- 
can be respect to $19,291,901.05 representing wae wire con nected. 
mn Or. 


ate hich WRITE FOR THIS BOOK | the remainder of the company’s plant 


ed t tp i g ‘ 
ee es Describing-industrial timers, time- | accounts as of December 31, 1936. 


itches and other time Last week’s opinion states that the | PARALLEL CLAMPS 
te reduc Montrols. Contains illus- 


sctive wilinations. construction and Utah company, which concedes that the 
service Mimstallation data, list amount is classifiable as a write-up, has 
d by theiMrices and reference in- proposed no plan of disposition, and 
ly as . brmation. adds that: “We have consistently held 
> counc ° ae 

October. ! that write-ups should be eliminated 
that bell Manually reset interval timer 43,” | from plant account immediately. We 


aside 2 high, 24” wide, 114” deep, for sur- | adhere to that principle here and find 
e. Tite face mounting on standard handy box. | that, in accordance with sound prin- For connecting small tap off 


30-da : 3 
os ciples of accounting, the write-up of 


ion 00 | | wires to larger main conductors 
te at ARAGON ELECTRIC COMPANY $1,916,077.32 should be deposed of | ata saving. 


nber BP? S- Dearborn St. © Chicago, MMineis | from Account 107, by a charge to Ac- | 


Co. cut count a more Surplus.” Write for Bulletins and Samples 
electri¢ a) According to the opinion, on August 
ice = Pa ae | ‘4 Ova oe . 6, 1914, Utah Securities Corporation (a | W. N. Se 
+ ( e207 (0) wholly owned subsidiary of Electric | eo RAR We Se ae 

: irc ee fepeeee | Bond & Share Co.) organized Salt Lake 


Light & Traction Company, with a 


1 MISSIOS 
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BEN-HUR TRAILER EN- 
GINEERING applied to 
your post-war plans 
may show you, too, new 
uses for handy trailer 
units—to move tools to 
the job, to mount vital 
machine units, carry 
supplies and materials, 
or for mobile service 
units. 


Take advantage of Ben- 
Hur’s experience in 
trailer design and engi- 
neering to help YOU to 
new progress in post- 
war business planning. 


Write for our data sheet 
to aid your post-war 
planning. 





Awarded Army-Navy “E’’ for 
excellence of war production. 


BEN-HUR MANUFACTURING CO. 


634 East Keefe Ave., Milwaukee 12, Wis. 


EN-illlt 


INDUSTRIAL 
TRAILERS 
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capitalization of $1,000,000 par value 
of common stock, all of which was sub- 
scribed and paid for in cash by Utah 
Securities Corporation. On September 
18, 1914, Salt Lake Light & Traction 
Co., was consolidated with Utah Light 
& Railway Co. to form Utah Light and 
Traction Co. Such was the origin of the 
write-up in question, according to the 
commission’s opinion handed down last 


week. 
es 


Wisconsin Electric 
Costs Decrease 


The cost per unit of electricity in 
Wisconsin continued to decrease during 
the past year to keep the state cost well 
below the average for the nation, the 
state Public Service Commission said 
last week. Lower unit cost was indi- 


cated by the fact that the use of elec- | 


tricity increased nearly 13 percent, 
while the cost increased only about 7 


percent. The additional use included a | 


20 percent increase by large industrial 
and commercial customers, 134% per- 
cent by rural users and about 7 percent 
by residential customers. 

Nearly 86 percent of the electric 
utility business in the state was done by 
the eight largest utilities, Wisconsin 
Electric Power, Wisconsin Power & 
Light, Wisconsin Public Service, Wis- 
consin Gas & Electric, Northern States 
Power, Wisconsin Michigan Power, 
Madison Gas & Electric and Lake 
Superior District Power. The 49 smaller 
private utilities accounted for 6 percent 
of the business and the 89 municipal 
utilities for slightly more than 8 per- 
cent. 

While electric utility revenues have 
increased steadily and _ substantially 
since 1935, they have been offset in 


large degree by increases in operating | 


expenses and taxes. 


Industrial Thermometers 
Further Standardized 


Further standardization and simpli- 
fication of industrial and special pur- 
pose thermometers have been effected 
by WPB with the addition of Schedule 
VII to Order L-272. The amended 
order eliminates several types and sizes 
and numerous special features of ex- 
isting models. 

Production is expected to increase 
as much as 10 percent as a result. 
Scale ranges between minus 40 and 
plus 950 deg. F. are restricted to a 
definite list. Cases and case fronts 
may not be made of copper or copper 
alloy other than tubing or cylindrical 
extruded shapes. 
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“SURCO-AMERICAN’ 
means PRETESTED 
under all conditions 


“Surco-American”’ high quality 
flexible plastic tubings and insu. 
lated wire are pretested to stand 
up under a wide range of tempera. 
tures and under the most severe 
conditions because they are spe. 
cially formulated to meet the most 
exacting requirements. Tubings are 
available in inside diameters from 
005" to 2”. Dielectric strength 
on 1500 volts per mil. thick- 

“Surco-American” flexi- 
oie; plastic insulated wire is @vail- 
able in all lengths and colors in 
wire sizes 212 to 248 A.W.G. solid 
or stranded, shielded, tinned or 
silver pa one wire and cable ' 
hnical bulletins and scm. 
ples on request. 


Address Dept. W 








ELECTRICAL INSULATION Co, 
84 Purchase St. Boston, Mass. 
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* INSULATED TOOLS 


















COHARDITE 


insulation molded 
on H. K. Porter 
bolt cutters pro- 
tects the Linemen 
and equipment with 
a tested 20,000 volts 
dielectric. Available 
in #0, #1, and #2 
sizes with either rigid 
or swivel head. 

Every fool tested to its 
full rated dielectric 
strength for one minute 
R.M.S. before it leaves our 
plant. 

A full range of COHARDITE insulated 
tools carried in stock for meter and distrit 
tor departments. 


Send for a catalog 


The Connecticut Hard Robber 
NEW HAVEN, CONNECTICUT 
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New REA Allotments 
Total $53,000 


The Rural Electrification Administra- 
tion recently announced allotments 
totaling $53,000 to three co-operatives 
in Texas and West Virginia. This 
brings total allotments to date to $471,- 
538,973, of which $4,592,678 represents 
operations during the current fiscal 
year. 

In announcing these new allotments, 
Administrator Harry Slattery pointed 
out that no construction will be under- 
taken without WPB approval. 

The Harrison Rural Electrification 
Association, Inc., Clarksburg. West 
Virginia, received funds amounting to 
$10.000, to be used to extend electric 
service to nearby farms meeting War 
Production Board standards outlined in 
| the increased food-production program. 

The Wood County Electric Co-opera- 
tive, Inc., Quitman, Texas, received 
$21,000 and Farmers Electric Refrig- 
eration Co-operative, Inc., Emory, 
| Texas, received $22,000. Both these al- 
lotments will provide for construction 
| of refrigerated locker plants with food- 


@ | processing facilities. 


Rural distribution lines of @Crapo Steel Con- 
ductor will prove efficient, economical and depend- 
able for years under normal operating conditions. 
The rugged tensile strength inherent in this con- 
ductor makes possible long-span, low-cost con- 
struction requiring a minimum of maintenance. 
Relatively low 60-cycle resistance, low magnetic 
permeability and low 60-cycle reactance contribute 
to improved electrical efficiency. 

For rural extensions authorized by Utilities 
Order U-1-¢; specify No. 6 B.W.G. Crapo HTC- 
130 Stranded (3-wire) Conductor—the size and 
type recommended for the purpose. For information 

on this or other 
applications, con- 
tact the nearest 
office of the Gray- 
bar Electric Co., 
Inc., Distributors, 


or write direct for | ; 
| the Smaller War Plants Corporation, | 


disclosed that 50 percent of the com- | 
pany’s total sales of war materials to | 


Engineering Manu- | 


al containing com- 
plete information 
on @rapo Steel 
Conductors. 


INDIANA 
STEEL & WIRE CO. 


MUNCIE, INDIANA 
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Electronics in Industry 


Described in RCA Book | 


| A clear-cut exposition of the prac- 


tical part electronics is playing in vari- | 


'ous industrial fields, as differentiated 
from the fanciful, “blue-sky” imagin- 
ings of some current writers, is graphi- 
cally presented in a 44-page booklet just 
released by the RCA Victor Division of 
Radio Corporation of America, Cam- 
den, N. J. 

Profusely illustrated in color, and 
written in nontechnical language, this 
booklet, “Electronics in Industry,” is 
being made available to business execu- 
tives, manufacturers and industrialists 
in whose fields the science of electronics 
may find applications. 


Subcontractors Produce 


50% of War Sales 


Western Electric Co., in a recent re- 
port to the War Production Board and 


the government since U. S. entry into 


| the war had been produced by subcon- | 


tractors. In meeting its commitments 
to the government Western Electric Co. 
currently does business with more than 
6,500 subcontractors and suppliers. 


Il, 1943 
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EASY-FLO 


3 minutes 


~*~ 


There's a valuable lesson for post-war manu- 
facturing in the making of these Navy Switch 
Box Covers. It's the high production with 
inexperienced operators you get with the 
low-temperature silver brazing alloy 
EASY-FLO. 


All you need is a simple procedure and 
fast heating method, designed to take full 
advantage of EASY-FLO's exceptional brazing 
speed. 


In making the switch boxes, EASY-FLO is 
preplaced in the form of rings and pieces cut 
to suit, and induction heating is used with an 
automatic device which turns current on and 
off at a predetermined interval. While one 
cover is brazing, another is prepared. You 
can readily appreciate the high production 
possibilities of this simple EASY-FLO brazing 
set-up. 

But this case is not exceptional. It's typi- 
cal of results being obtained with EASY-FLO 
ona wide variety of electrical parts—many of 
which have been redesigned for EASY-FLO 
brazed construction—a construction which is 
made practical by the remarkable strength of 
EASY-FLO joints. 


GET EASY-FLO DETAILS 


They're all in Bulletin 
12-A. Write today for 
your copy. 


82 FULTON ST., NEW YORK 7, N. Y. 
Bridgeport. Conn + Chicage, I + Leos Angeles, Col 
Providence R 1 + Terente, Coneds 
Agents in Principal Cities 
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DO YOU HAVE |/ |) 

TO “FISH” FOR (qj) 
CORRECT 
VOLTAGE? 


Your equipment can 






be operated at exactly the right 
voltage. POWERSTAT Variable 
Transformer control of voltage to 
precise limits can be made either 
manually or automatically. No 
longer is it necessary to operate 
electronic apparatus, heating and 
testing equipment and other de- 
vices at the off nominal voltages that exist on today’s heavily 
loaded lines. Standard POWERSTATS in sizes up to 75 KVA 
for single or polyphase operation on 115, 230 or 440 volt cir- 
cuits are designed to replace coarse tap- changing transformers 
and rheostats having poor regulation and limited range. 

Specify POWERSTAT Variable Transformers, manufactured 
by SUPERIOR ELECTRIC COMPANY, the voltage control 
specialists. 

SEND FOR BULLETINS 149 WE and 163 WE 





Nicopress Suspension Dead-Ends 
simplify and reduce to a minimum 
| the time and labor required in mak- 
| = open wire terminations on dis- 
ibution lines. Designed for use with disc insulators and assembled all in one 
unit, they are speedily installed. They are available for steel, copper, and 
| copperweld conductors. 
In the Nicopress Suspension Dead-End the conductor goes straight into the 
sleeve section without bending or distortion. This assures great strength and 
tightness of the connection and increases to a remarkable degree its resistance 
to vibration. 

In the Suspension Dead-End provision is made for a tail of any desired 
length so that jumper connections or tap-offs may be speedily installed. 

ORDER FROM YOUR JOBBER 


THE NATIONAL TELEPHONE SUPPLY CO. 
Manufacturer of Specialties for Power and Communication Lines 
5100 SUPERIOR AVENUE CLEVELAND, OHIO 
Canadian Mfr.—N. Slater Co., Ltd., Hamilton, Ont., Canada 
Export ee ee Electric Corp., 
ew ' . . 
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Nehring Gets Contract 
for ACSR Conducto; 


Several sizable contracts for ACSR 
conductor have recently been awarded 
to the Nehring Electrical Works, p, 
Kalb, Ill., manufacturer of bare ang 
weatherproof wire and cable. 

The aluminum rod which will fy 
fabricated into the finished product jy 
being furnished by the Aluminum Con. 
pany of America with WPB authoriz,. 
tion. The aluminum rods will be pro. 
duced in the Aluminum Company plan 
at Massena, N. Y. The Nehring Ele. 
trical Works will begin shipment of the 
finished conductor about four days after 
the first raw material is delivered to jts 
plant. 

This cable is being furnished fo; 
both utilities and government agencies, 
which is urgently needed in connection 
with vital defense projects. 

Until the recent contracts for ACSR 
conductor were placed with the Nehring 
Electrical Works, its operations were 
confined exclusively to the fabrication 
of bare and weatherproof copper wire 
and cable. 

Officials of the Nehring organization 
state that their entrance into the field 
of aluminum cable fabrication is in line 
with the greatly increased importance 
of aluminum conductor in_ post-war 
transmission construction. 


at New High Level 


Average daily production of electric 
energy for public use in October was 
674.819.000 kw.-hr., a new high level 
and an increase of 2.1 percent over 
average daily production during the 
previous month, according to the report 
issued by the Federal Power Commis 
sion. 

Electric energy produced for public 
use during the month totaled 19.2%, 
831,000 kw.-hr., an increase of 17.0 per- 
cent over production ia October, 192. 
Production by water power in October 
amounted to 5,486,034,000 kw.-hr., ot 
28.4 percent of the total output for pub 
lic use. 

= 


Lincoln Welding Course 
Held in Cleveland 


In response to urgent demands {or 
more details on the latest methods and 
techniques on arc welding, the Lincols 
Electric Co., Cleveland, Ohio, instituted 
a five-day engineering course at the 
company’s plant, which was attended by 
engineering, research and welding exe 
utives of some of the country’s lead: 












































ing companies. The course, which 
‘tract RE f) lJ A: h Ny We started November 1, was conducted by 
luctor W. J. Conley, Lincoln welding con- 

sultant. It is expected that these 


or ACSR MUL hi i) he S courses will be held thly in th 
awarded 0 @ | A i " A future. ee 
rv. ; = 


orks, De 
bare and ee , * 


sciuel >. : i | Warns on Threat 
| of Chain Competition 
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ee Independent electrical _ appliance 
ny pli dealers and electrical appliance manu- 
les Te facturers must begin actual post-war 
ot of il planning now if they are to survive 
bys al post-war merchandising competition, 
ied is according to George H. Smith, general 
sales manager of Hotpoint, in the first 
of a nation-wide series of Hotpoint 


she : os 

Hed for sales meetings held in New York re- 
mE mC, cently. 

nection IR tase of seeing and illumination of ver- “The first and by far, the greatest 


tical work surfaces like this are mate- threat to our present method of doing 


yr ACS ‘ ; ; j 

Bere rially increased by a reflecting floor business is the chain operator. Make 
7 ais made with Atlas White cement. no mistake about it; if the chain oper- 
ciate ators develop their stores into mass out- 


ight reflected from below—by a_ | lets, there will cease to remain a place 
oor made with Atlas White cement in the picture for the small independent 
reduces shadow areas and throws retailers as we know them today. And 
nore useful light on the working sur- if this business goes to large mass out- 
ace. The results: improved seeing | lets, the basic functions of wholesaling 
onditions, comfort and efficiency, will become a small factor in the major 
nd increased production. | appliance business.” 
Proof of the effectiveness of Light- | 
Reflecting Floors in wartime instal- | ° 
lations points to the value of | 


jonsidering floors as a contributing | Instrument Production 
actor in post-war lighting of plants | 
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EASIER 
BETTER 
WORK! 


They fit as 
smoothly into cor- 
ners as though 
“poured” in! Their 

great flexibility and 

tensile strength are due 

to Acme factory-tested varnishes, highest 
grade cotton, careful processing and inspec- 
tion. Tapes, bias and straight; rolls to 36” 
wide. Yellow or black; choice of finishes. 
Samples on request. 


THE ACME WIRE CO., NEW HAVEN, CT. 


ACME WIRE PRODUCTS 


VARNISHED INS ee 
MAGNET WIRE 


REMEMPER, ILSCO PRODUCTS are 
made from pure copper drawn to size 
in our modern Ilsco plant to insure 
precision and satisfaction. 


MULTIPLE CONNECTORS 


Big fellows for big jobs: 

LU4 for wires from 0 to 350,000 c.m. 

LU6 for wires from 250,000 to 500,000 c.m. 
Designed for most efficient performance. 
Simple, accurate, dependable ... ample 
contact area for sustained overloads. No 
special tools required. Quickly installed. 


(SSSseeeeescesrseceesasecesessasss 
I’lease send details and 32-page 
illustrated catalog. 


COPPER TUBE 
& PRODUCTS, Inc. 


—w CINCINNATI, OHIO 
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Western Electric communications 
equipment plays its necessary part in 
protection of the home front and in 
land and sea fighting. The operations 
of interceptor commands in warding off 
bomber attacks on cities, of devices for 
spotting enemy submarines, aircraft and 
ships, controlling fire against them, and 
of communications between scouts, 
tanks, planes, artillery and infantry are 
disclosed in thrilling fashion. 





LETTERS 
TO THE EDITOR 





Arc Furnace Line 
Extensions Save Copper 


To the Editor of Evectricat Wortp: 


In the article on page 70 of the 
November 13 issue I find that there is a 


mistake in the column “Figure Number” 
| in both Tables I and II. Apparently this 


| 


was due to breaking up the exhibits 
into four items from the two originally 
sent. The figure numbers should be (in 
both tables) from top to bottom in this 
order: 4, 3, 1, 2, 4, 3, 4, 3. 

I also notice in the last paragraph of 
the article. fifth from the last line, the 
word “not” has crept into the printing. 
This last sentence should read: “Pos- 
sibly some of the people noticing the 
flicker attribute it to mills and factories 
working on war materials. . . mse 

B. M. Jones, Planning Engineer, 
Duquesne Light Company, 
Pittsburgh, Pa. 


Light Says Truck 
Door Is Open 


To the Editor of Evectrica, Wortp: 


I have just been reading the article 
“Buzzer Tells Driver Lamp Ladder Is 
Up,” on page 79 of the August 21, 1943, 
issue of ELectricaL Wor p. 

I used the same general idea to indi- 
cate open doors on a small trouble- 
shooting truck bed. This was a body 
which we purchased from the American 
Coach & Body Company in 1936. 

It was too easy to leave a door hang- 
ing open, especially at night. Of course, 
there was no danger involved in driving 
the truck this way, but it was an easy 
way to lose tools. 

I used a light on the dashboard of the 
truck instead of a buzzer. The only dis- 
advantage to my alarm was that the 
light was a homemade affair with a 
grounded return which had to be in- 
sulated from the frame of the truck. 

Haroip Seitz, 
Ohio Power Company, 
Leipsic, Ohio. 
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sosmsthpises 
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Cartridge Fuse 
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Switch Hooks , 


Send for Catalogue 


We have been making 
safety tools for 27 year 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 
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STAR INSULATING BEADS 


Use LAVOLAIN ball and socket beads i 

insulating bare wire. Heat resistant. 

di-electric and mechanical strength. 

in U.S.A. Quality beads at low cost. Quickly 
applied. Flexible. Beads shown above a 

anpeeduaasele half actual size. Ask ia 

price list and samples. 


STAR PORCELAIN CO. 


51 Mairhead Ave. Trenton, N. J 
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teorgia Power Users 
Saved $14,750,000 


Consumers served by the Georgia 
ower Co. have saved more than $14,- 
50.000 on their electric bills during 


LAIN 


ialties e last five years, according to a study 
ecently completed. Describing the sur- 
ages y, P. S. Arkwright, president of the 


mpany, said the big saving had re- 
ulted both from rate reductions and 
hom increased use of electricity, which 
ave the consumers the benefit of pro- 
ressively lower rates. 

' Rate reductions alone, without regard 
) increased use of service, brought total 
avings of $3,618,000, Mr. Arkwright 
aid. He pointed out the reductions 
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business costs. “Wages and salaries, 
materials and supplies, and especially 





axes, 
he past five years, but electric rates 
re lower than ever,” he said. 
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Start New Links in 


Construction of a new link in the 
forthwest Power 
een started by the Pacific Power & 
ight Co. near Vernita, Wash., and it 


tots 


 Co., | 
Falls, N, 


n the near future at Pasco. Wash. 
Both will link the Bonneville lines with 


L. he company’s system as a wartime ex- 
acers pedient made necessary by the govern- 
se ment’s development in the Hanford 
rs area of central Washington. Acquisi- 
Fuse tion of land for this DuPont-managed 
development had severed a power inter- 
oks change connection between the Pacific 
Power & Light and the Washington 

slogue Water Power Co. 
Seven miles of 66,000-volt line is 
yon under construction for the Vernita con- 


nection, with transformers for 12,000 
kw. on the ground. The Pasco tie will 
require construction of a short 110,000- 


A. 













in transformer capacity. 


Union Refunds Dues 


Virginia Electric & Power Co. recently 
began refunding to its employees about 
$90,000 representing dues deducted 
from their wages and paid to the Inde- 
pendent Organization of Employees, a 
company union that was dissolved nearly 
a year ago by the National Labor Rela- 


BS tio: d 
mit. High - soar I. 
th. Made Distribution of checks began after | 
. Quickly } 
bove ate the Supreme Court refused to recon- 
ae sider its June 7 ruling that the money 
should be returned. Employees belong- 


ing to the IOE throughout the five years 
of its existence are receiving $30. 
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volt line and installation of 15,000 kw. | 


Northwest Power Pool | 
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EVERSTICK ANCHOR CO. 








UTILITIES FIND MANY SPOTS 


Micro Switches lend themselves to the most 
exacting utility applications, not only be- 
cause they are small, but because there is 
built into that tiny space capacity to switch 
1200 volt amperes at line potentials from 
125 volts A.C. to 460 volts A.C.... a mil- 
lion or more operations with maintained 
accuracy of response. 


Illustrated here is the use of a Micro Switch 
for Solenoid Control. The solenoid, when 
pulled in, operates a spring plunger Micro 
Switch to control other circuits. 


Micro Switch is the only precision, snap- 
action switch which is equipped with a 
complete line of accessories, actuators and 





ror MICRO SWITCH 


3s... with the exclusive feature of re- 
placeability of the switching unit in the field. 


The basic Micro Switch is a thumb- size, 


housings... 


feather-light, plastic enclosed, precision 
snap-action switch that operates on force 
differentials as low as % ounce and move- 
ment differentials as low as .0002’. 


Micro Switch Handbook-Catalog No. 60 contains 
complete details as to electrical characteristics, con- 
struction, applications, dimensions, and other infor- 
mation. We will be glad to mail it to you on request. 


Write for it today. 7 


BUY ALL THE WAR 
BONDS YOU CAN 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO SWITCH 


Made Only By Micro Switch Corporation .. . 


FOR=SPEED IN 
INSTALLATION 


The exclusive Everstick nut housing locks 


the Anchor firmly on the rod. This 
speeds up installation. Plates are so 
de signed, that they expand easily inte 
undisturbed earth, 
power is achieved. 
rust-resistant malleable iron. 


bulletin. 


and extra holding 
Made of tough, 
Write for 





FAIRFIELD, IOWA 
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Freeport, Illinois, U.S.A. 


Effectively used as guy line ground, or 
transformer and lightning arrester connec- 
tion to A. C. S. R. or copperweld conduc- 
tors where the diameters may be from 8-A 
copperweld to .595” A. C. S. R. armour 
rods. Wire sizes .595” to 5/32”. 


ADAPTABLE TO A WIDE RANGE 
OF USES 











WRITE FOR BULLETIN 8-B 
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Acme 
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~ Tapes 
HAVE 
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EASIER 
BETTER 
WORK! 


They fit as 
smoothly into cor- 
ners as though 
“poured” in! Their 
great flexibility and 
tensile strength are due 

to Acme factory-tested varnishes, highest 
grade cotton, careful processing and inspec- 
tion. Tapes, bias and straight; rolls to 36” 
wide. Yellow or black: choice of finishes. 
Samples on request. 


THE ACME WIRE CO., NEW HAVEN, CT. 


ACME WIRE PRODUCTS 


VARNISHED INSULATIONS 
MAGNET WIRE COILS 


REMEMBER, ILSCO PRODUCTS are 
made from pure copper drawn to size 
in our modern Ilsco plant to insure 
precision and satisfaction. 


MULTIPLE CONNECTORS 


rn fellows for big jobs: 

LU4 for wires from 0 to 350,000 c.m. 

LU6 for wires from 250,000 to 500,000 c.m. 
Designed for most efficient performance. 
Simple, accurate, dependable ... ample 


contact area for sustained overloads. No 
special tools required. Quickly installed. 


SSSeeeseassesseeceseesseesesseese 
lease send details and 32-page 
illustrated catalog. 


COPPER TUBE 
(9) & PRODUCTS, Inc. 
WS CINCINNATI, OHIO 
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Western Electric | communications 
equipment plays its necessary part in 
protection of the home front and in 
land and sea fighting. The operations 
of interceptor commands in warding off 
bomber attacks on cities, of devices for 
spotting enemy submarines, aircraft and 
ships, controlling fire against them, and 
of communications between scouts, 
tanks, planes, artillery and infantry are 
disclosed in thrilling fashion. 





LETTERS 
TO THE EDITOR 





Arc Furnace Line 
Extensions Save Copper 


To the Editor of EtectricaL Wort: 


In the article on page 70 of the 
November 13 issue I find that there is a 
mistake in the column “Figure Number” 
in both Tables I and II. Apparently this 
was due to breaking up the exhibits 
into four items from the two originally 
sent. The figure numbers should be (in 
both tables) from top to bottom in this 
order: 4, 3, 1, Z, 4, b, & 3. 

I also notice in the last paragraph of 
the article. fifth from the last line, the 
word “not” has crept into the printing. 
This last sentence should read: “Pos- 
sibly some of the people noticing the 
flicker attribute it to mills and factories 


B. M. Jones, Planning Engineer, 
Duquesne Light Company, 
Pittsburgh, Pa. 


Light Says Truck 
Door Is Open 


To the Editor of Ecectricat Wor.p: 


I have just been reading the article 
“Buzzer Tells Driver Lamp Ladder Is 
Up,” on page 79 of the August 21, 1943, 
issue of EtectricaL Wor.p. 

I used the same general idea to indi- 
cate open doors on a small trouble- 
shooting truck bed. This was a body 
which we purchased from the American 
Coach & Body Company in 1936. 

It was too easy to leave a door hang- 
ing open, especially at night. Of course, 
there was no danger involved in driving 
the truck this way, but it was an easy 
way to lose tools. 

I used a light on the dashboard of the 
truck instead of a buzzer. The only dis- 
advantage to my alarm was that the 
light was a homemade affair with a 
grounded return which had to be in- 
sulated from the frame of the truck. 

Haro_p Seitz, 
Ohio Power Company, 
Leipsic, Ohio. 
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STAR INSULATING BEADS 


Use LAVOLAIN ball and socket beads for 
insulating bare wire. Heat resistant. High 
di-electric cand mechanical strength. Made 
in U.S.A. Quality beads at low cost. Quickly 
applied. Flexible. Beads shown above a 
approximately half actual size. Ask {eo 
price list and samples. 


STAR PORCELAIN CO. 
51 Mairhead Ave. Trenton, N. J. 













WORLD @ December 11, 194 








eorgia Power Users 
Saved $14,750,000 


Consumers served by the Georgia 
ower Co. have saved more than $14,- 
50.000 on their electric bills during 


LAIN 


alties e last five years, according to a study 
cently completed. Describing the sur- 
ges ey, P. S. Arkwright, president of the 


ompany, said the big saving had re- 
ulted both from rate reductions and 
rom increased use of electricity, which 
save the consumers the benefit of pro- 
yressively lower rates. 

Rate reductions alone, without regard 
» increased use of service, brought total 
savings of $3,618,000, Mr. Arkwright 
aid. He pointed out the reductions 
ave been made over a period of rising 
business costs. “Wages and salaries, 
materials and supplies, and especially 
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are lower than ever,” he said. 


have increased sharply during | 
he past five years, but electric rates | 


Micro Switches lend themselves to the most 
exacting utility applications, not only be- 
cause they are small, but because there is 
built into that tiny space capacity to switch 
1200 volt amperes at line potentials from 
125 volts A.C. to 460 volts A.C....a mil- 
lion or more operations with maintained 
accuracy of response. 


Illustrated here is the use of a Micro Switch 
for Solenoid Control. The solenoid, when 
pulled in, operates a spring plunger Micro 
Switch to control other circuits. 


Micro Switch is the only precision, snap- 
action switch which is equipped with a 
complete line of accessories, actuators and 


UTILITIES FIND MANY SPOTS 


FoR MICRO SWITCH 





housings... with the exclusive feature of re- 
placeability of the switching unit in the field. 


The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision 
snap-action switch that operates on force 
differentials as low as % ounce and move- 
ment differentials as low as .0002’. 


Micro Switch Handbook-Catalog No. 60 contains 
complete details as to electrical characteristics, con- 
struction, applications, dimensions, and other infor- 
mation. We will be glad to mail it to you on request. 
Write for it today. 


BUY ALL THE WAR 
BONDS YOU CAN 
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tart New Links in 
Northwest Power Pool | 


Construction of a new link in the 
Northwest Power pool network has 
been started by the Pacific Power & 
Light Co. near Vernita, Wash., and it | 
is reported that another will be built | 
in the near future at Pasco, Wash. 
Both will link the Bonneville lines with 
the company’s system as a wartime ex- 
pedient made necessary by the govern- 
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Made Only By Micro Switch Corporation ... Freeport, Illinois, U.S.A. 





Power & Light and the Washington 
Water Power Co. 

Seven miles of 66,000-volt line is 
under construction for the Vernita con- 
nection, with transformers for 12,000 
kw. on the ground. The Pasco tie will 
require construction of a short 110,000- 
volt line and installation of 15,000 kw. 
in transformer capacity. 
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e ment’s development in the Hanford | 
; area of central Washington. Acquisi- 
use tion of land for this DuPont-managed 
development had severed a power inter- 
ks change connection between the Pacific 
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Effectively used as guy line ground, or 
transformer and lightning arrester connec- 
tion to A. C. S. R. or copperweld conduc- 
| tors where the diameters may be from 8-A 

copperweld to .595” A. C. S. R. armour 
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Virginia Electric & Power Co. recently 
began refunding to its employees about ; 
$90,000 representing dues deducted | INSTALLATION 
| The exclusive Everstick nut sane — 
the Anchor firmly on the r 
speeds up installation. Plates ‘are os 
designed, that they expand easily inte 
| undisturbed earth, and extra holding 


from their wages and paid to the Inde- 
pendent Organization of Employees, a 
company union that was dissolved nearly 
a year ago by the National Labor Rela- 
tions Board. 


Distribution of checks began after power is achieved. Made of tough, 
the Supreme Court refused to recon- rust-resistant malleable iron. Write for 
sider its June 7 ruling that the money aunetie. 
should be returned. Employees belong- 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Oost Control Systems. 


1l Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 
4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 


COLUMBIA ENGINEERING CORP. 


STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 


War Plant Design - Supervision of 
Construction - Engineering Reports 


61 Broadway 323 Plum Street 
New York, N. Y. Cincinnati, Ohio 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 


JULIEN H. DAVIS 


Member A.LE.E. 
Consulting Engineer 


Industrial 
Utility—Electrical— Mechanical 


740 So. Broadway Los Angeles, Calif. 


DAY & ZIMMERMANN, INC. 
ENGINEERS 
Construction ° Management 
Investigations and Reports 


PHILADELPHIA 
NEW YORK Packard Building 


Design - 


CHICAGO 


Ebasco Services Incorporated 


Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


Electrical Testing Laboratories Inc. 


WAR WORK TESTS 


ELECTRICAL — MECHANICAL — PHYSICAL — 
CHEMICAL ~—— for compliance with Government 
Specifications. 


Inspection—Analyste—Research—Certification 
2 East End Avenue at 79th Street New York 
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H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


way. 

Industrial plant layouts & surveys. Rate ‘com- 
Parisons. 

288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 
DESIGN « CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, Ill. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 


Reports « Rates ¢ Labor relations * Safety ¢ 
Purchasing ¢ Costs « Laboratory 


61 Broadwa Natignal Press Bldg. 
New York Reading, Pa.“ Washington, D. C. 


HENKELS & McCOY 


(Blectric & Telephone Line Construction Co.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 


Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio m. 


327 South LaSalle Street, Chicago, 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


* succeeding 
CHARLES F. LAC pee i ae sor on™ S. LEFFLER 
Engineere— 


RATE RESEARCH oan SALES RESEARCH 
POST-WAR PLANNING 
Rate 
Noroton, 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric. Steam and Hvdraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 


ELECTRICAL 


1500 Walnut Street 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 BROADWAY, NEW YORK 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


a Consulting Engineers 

ydro-Electric Development, Dams, Water 

Flood Control, Engineering Problems relate, 

Water Rights ‘and Water Power Law. Appr alsals, 
New York City, 50 Church 8t, 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


: Consulting Engineers 
Design Operations 
Steam—Hydraulic—Gas 


231 S. La Salle St. Chicago 4, 11 


Recording & Statistical Corp, 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane 


SANDERSON & PORTER 


Engineers 


for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION~ 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, IIl. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports ¢ Examinations * Appraisals 
Consulting Engineering 


BOSTON « NEW YORK « CHICAGO « HOUSTON 
PITTSBURGH « SAN FRANCISCO ¢ LOS ANGELES 


THE J. G. WHITE 


ENGINEERING CORPORATION 


Engineers — Constructors 
New York, N. Y. 


WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 


Lighting Maintenance 
Philadelphia 2, Ps 
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UNDISPLAYED RATE: INFORMATION: DISPLAYED—RATE PER INCH: 
10 cents a word, minimum charge $2.00. BOX NUMBERS in care of any of our New The advertising rate is $6.75 per inch for all 
AP (See { on Box Numbers.) York, Chicago or San Francisco offices count advertising appearing on other than a con- 
ANY POSITIONS WANTED (full or part-time in- 0 words additional in undisplayed ads, tract basis, Contract rates quoted on request. 
dividual salaried employment only), /2 above —pISCOUNT of 10% if full payment is made in AN ADVERTISING INCH is measured % inch 
rates. ; advance for four consecutive insertions of vertically on one column, 3 columns—30 inches 
PROPOSALS, 50 cents a line an insertion. undisplayed ads (not including proposals). —to a page. E. W. 









YORK NEW ADVERTISEMENTS received by 10 A. M. December 17th will appear in the December 25th issue subject to limitations of space available 
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, 7" 

SALARIED POSITIONS — Thi dvertising 
=LM WANTED service of 34 years’ recognised standing 
- negotiates for high salaried supervisory tech- 


nical and executive positions. Procedure will 
be individualized to your personal requirements 
and will not conflict with Manpower Commis- 
sions. Retaining fee protected by refund pro- 
vision. Identity covered and present position 
protected. Send for details. R. W. Bixby. 
Inc., 262 Delward Bidg., Buffalo, N. Y. 
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ter Supply, 
relating to 
Appraisals 


With An Eye To The Future 


(AVAILABLE) 
If you are not now utilizing your highest skill for the war effort ELECTRICAL and MECHANICAL ENGINEER 
and are desirous of becoming associated with a busy but con- in design, constroction, plant layout, valuations, 
genial organization whose long-range plans for the future offer ae oe ee 


PW-643, Electrical World 
330 W. 42nd St., New York 18, N. Y. 





solid engineering opportunities to really capable men, then 
investigate these four unusual openings with SYLVANIA 
ELE C PRODUCTS, INC. 


SUPERVISOR OF INCANDESCENT ENGINEERING—Will supervise and 
direct the engineering involved in the design, development and initial 
manufacture of incandescent lamps. 
DESIGN ENGINEER—To work on the design, development and initial 
manufacture of ballasts and switches as well as design electrical circuits 
for lighting products. 
TEST ENGINEER—To design test equipment used in testing lighting 
products. Will supervise and conduct tests on laboratory products. 
FACTORY ENGINEER—To work on shrinkage, quality, other produc- 
tion problems involved in the manufacture of lamp filaments. Man 
should have a knowledge of chemistry as well as electrical engineering. 
Applicants for these positions should have a degree in either electrical engineer- 
ing or physics and at least five years engineering experience of an important 
nature, requiring the use of independent judgment and thorough-going analysis 
of electrical engineering problems. Previous related experience highly desirable 
but not essential. 
In addition to the above positions, we have other good engineering openings 
offering real promotional possibilities and an opportunity to broaden your knowl- 
edge and grow with us. 
If you would like to participate in developments that will later play a vital 
part in raising the American Standard of Living, won't you send us enough 
information about your technical education, training and experience, and salary 
requirements to warrant an early interview. 


SYLVANIA ELECTRIC PRODUCTS INC. 


Industrial Relations Department 
254 Essex Street Salem, Massachusetts 
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UOEOOEEONREDEDOSLELEDOSeeDSOOOEOES SER eREOREODESeEORE: 


‘MANUFACTURERS 


need the best 
technical and sales 


REPRESENTATION 


for the MARKET of the West! Present 
and post-war—Write today to 


A. B. SMEDLEY 
Technical Products 
1254 N. Los Robles, Pasadena 6, Calif. 


Experienced graduate engineers will serve 
your account. 
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DPOVERONETEDSERODEN SORE HONEC RON EDI SOOOREORESESSOSEEEROO STROH OL EGER ECEE SED OOE CE OED tenoREnCEtErT tone peneeEs 


WANTED 


CHIEF INSPECTOR 


We have an excellent opening in one 
of our Massachusetts plants for a Chief 
Inspector or Quality Control Engineer 
to make laboratory investigations of 
company products, conduct special 
tests in our factories and assist in set- 
ting up Inspection and Quality Control 
systems. 

Prefer man with previous quality con- 
trol experience in the electrical field. 
Should have electrical engineering de- 
gree or equivalent in experience and 
must be familiar with electrical meas- 
uring instruments. 


This position offers a real future to the 
right man. Salary commensurate with 
training and experience. 

Mail a resume, giving your experience 
and education and salary desired to 
start and an early interview will be 
arranged with qualified applicants. All 
replies strictly confidential. 


Sylvania Electric Products Inc. 
Industrial Relations Department 


254 Essex Street, Salem, Mass. 
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eveneennennenoeneensecccceces: 


OPPORTUNITIES 

















New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies. 
CwD 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


GH 


Send for new list, ... to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 


Two Rector St. 


LPRNTORD EE TORT HO TED HONELEUEDORNEOERERDSTOR TENET EOREOTSEREDE SESE EOD EDSCHREREEDE DODD OR ESNOOReESeseESEOTOe, 


FOR SALE 


i Westinghouse 600 HP Induction 
? Motor—4150 Volts—1178 RPM 
' Westinghouse Reduction Gear 
: Ratio 4.05:1 

Transmits 300 HP at 150 RPM 


Immediately available. 


WILBUR B. DRIVER COMPANY 


150 Riverside Ave. Newark, N. J. 


FOR SALE 


1—Transformer, 400 KVA, Gregory Electric i 
A 0 KVA, 3 Phase 480/80/102/118/120 : 
olt. : 
3—Single phase GE poemiormes for elec- : 
tric arc <5 48 Volt, 60 a : 
1800 Amp. High Volt, 5280, 5040, : 
4560, 4320 Low Volt 90 or 76.4 3 
1—two panel switchboard, 4 rear owiltches, = 
7,500 Volts. = 
l—oil circuit breaker, 400 Amp. 15,000 : 
Volt, 50,000 KVA rupturing capacity, 3 : 
trip coils 3 current transformators 250:5 i 
for tripping 4 
Miscellaneous elections material. 


Write Box 766, h Been 113 W 42nd St.,N.Y. I 


= 
NUONHOLDONOL OE SURESENSDOTL EDEN ODED SERN S DED OU SEOEOES SORES ON EORERTOEOE. 





APOSDNOEROSUEONDESUAUTOESTSOEOHONT ORES EO SOND DEL SONOS FOEDELES TOOT ES ETEEEONSEEROR, 


FOR SALE 


| WATTHOUR METERS 
_ AMPEREHOUR METERS 
i AND 
CURRENT & POTENTIAL 
TRANSFORMERS 


Large Variety of Makes and Sizes 


: Mlinois Testing Laboratories, Inc. 
? 420 N. La Salle St., Chicago, Illinois 


Wren ii 


ONOORENeRaEDECRDTeEHO Ee RDNEOeDeCEEEOCREEENsY: 
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New York, Nz: Y. 


Above units constructed in 1938. i 


———— 
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-important electrical necessity of top quality with a satis. | 























SALES EXECUTIVE 


to sell a staple product to 
ELECTRIC LIGHT and POWER COMPANIES 


Well established, growing manufacturing concern desires a | 
man with definite contacts among Power and Light Com. | 
pany directors . . a man who can command an immediate | 
sales connection with such companies. The item is an | 


factory sales record to prove its merits, (one which other | 
manufacturers have sold to utility companies for the past | 
30 years). We need some one whose solid, personal | 
connections with high ranking utility officials will help over- | 
come resistance to a relatively new organization in the field. | 
An excellent opportunity for the right man. Address | 
\ Electrical World, 330 W. 42nd St., New York 18, | 


If You Don't See 
| What You Want 
—ask for itt 


Quoting the storekeepers old slogan: "If 
you don't see what you want—ask for it." 
Ask the advertisers. They are constantly 
adding to their stocks and may have ac- 
quired just what you need. Or, shall we 
ask them for you? Write the 


Departmental Staff 


ELECTRICAL WORLD 


330 W. 42ND STREET, NEW YORK 18, N. Y. 
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MOTORS GENERATOR SETS 

900 Ampere, 6 volt, Hanson-Van Winkle. 
500 Ampere, 6 volt, Hanson-Van Winkle. 
50 KW, 250 volts, Allis-Chalmers, syn- 


prey. 126 volts, Crocker-Wheeler, syn- 


i KW, 126 volt, General Electric, squir- 
1 cage. 
MOTORS—3 PHASE 60 CYCLE 


00 HP, 614 RPM, 440 volt, Westg. slip 
ng 

HP, 300 RPM, 440 volt, G.E., slip ring 
Ge HP, 600 RPM, 2300 volt, GE, syn. 
00 HP, 720 RPM, 2200 volt, G.E., Sl. Rg. 
50 HP, 514 RPM, 4000 volt, G.E., syn. 
50 HP, 600 RPM, 4000 volt, G.E., sync. 
60 HP, 600 RPM, 2200 volts, G.E., slip ring 
00 HP, 45@ RPM, 2200/4000 v., G.E., al. rg. 
50 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 
50 HP, 720 RPM, 440 vo!t, G.E., slip ring. 
00 HP, 900 RPM, 440 volt, Lincoln, sl. rg. 
50 HP, 400 RPM, 440 volt, G.E., sq. cg. 
25 HP, 720 RPM, 440 volt, G.E., slip ring 
00 HP, 900 RPM, 440 Westinghouse, sq. cg. 
00 HP, 900 RPM, 440 volt, G.E., slip ring. 
00 HP, 720 RPM, 440 volt, G.E., slip ring. 
00 HP, 72@ RPM, 440 volt, G.E., sq. cg. 
00 HP, 600 RPM, 440 volt, G.E., slip ring. 
00 HP, 600 RPM, 440 volt, G E., sq. cg. 
00 HP, 614 RPM, 440 volt, G.E., eq. cg. 
00 HP, 450 RPM, 440 volt, G.E., sq. cg. 
0 HP, 400 RPM, 550 volt, Cr. Whir. sq. cg. 
6 HP, 900 RPM, 4000 volt, Elec. Mach. 


n. 
5 HP, 900 RPM, 220 volt, Fairbanks 
orse, slip ring. 

5 HP, 900 RPM, 440 volt, G.E. sq. cg. 

6 HP, 720 RPM, 440 volt, Westghse, slip 


ng. 

6 HP, 720 RPM, 440 volt, G.E., sq. cg. 

0 HP, 900 RPM, 440 volt, G.E., slip ring. 
0 HP, 900 RPM, 440 volt, G.E., sq. cg. 
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WER FOR PRODUCTION 


i—350 HP, 300 RPM, 440 volt, General Electric 
slip ring. 

1—200 HP, 440 volt, 600 RPM, Crocker-Wheel- 
er. slip ring. 

1—300 HP, 720 RPM, 2200 volt, General Elec- 
tric, slip ring. 


MOTORS—D.C, 230 VOLTS 


2—460 HP, 400 RPM, G.E. 

1—250 HP, 760 RPM, Electro Dynamic. 
1—150 HP, 750 RPM, Electro Dynamic. 
2—150 HP, 400/550 RPM, Westinghouse, type 


SK. 
1—125 HP, 600 RPM, Westinghouse, SK. 
1—100 HP, G.E., 6756 RPM. 

1—100 HP, 625 RPM, G.E. 

1—65 HP, 1000 RPM, G.E., type RC. 

1—60 HP, 750 RPM, Westinghouse, type SK. 
1—50 HP, 700 RPM, Crocker Wheeler. 
1—40 HP, 775 RPM, Westinghouse. 


TRANSFORMERS 


2—400 KVA, G.E., 4156-240/480 v., Scott taps. 

3-—300 KVA, Pittsburgh, 7800/440 volts. 

a General Electric, 2200-220/440 
volts. 

3—150 KVA, G.E., 33,000 2300/4000 Y. 

3—100 KVA, Westinghouse, 11,430/250 volts. 

oh KVA, Pittsburgh, 1375/2750-110/220 
volts. 

3—100 KVA, Westinghouse, 13200 250 volts. 

eae General Electric, 2200-220/110 
volts. 

3—-75 KVA, G.E., 13,500-7500/440 volta. 

3—> KVA, G.E., 2200/220/110 volts, 

1—75 KVA, G.E., 2400/4800/120/240 volts. 

1—75 KVA, G.E., 3 phase, 4156Y-120/208Y. 

3—50 KVA General Electric, 2200/220/110. 

ae Pbgh. 7500/15,000 volts-110/220 
volts. 

3—37% KVA, General Electric, 2200/220/440. 

2—30 KVA, Allis Chalmers, 32 phase, 4156Y/ 
120/208Y. 

1—25 KVA, G.E., 220/110-220/110 volts. 

2—15 KVA, G.E., 2300-115/230 volts. 





MOTORS—VARIABLE SPEED 230 VOLTS 


1—150 HP, 3650/1050 RPM, Croccker Wheeler. 
2—100 HP, 475/1375 RPM, Electro Dynamic. 
1—90 HP, 470/940 RPM, General Electric. 
1—35 HP, 500/1500 RPM, Westinghouse. 
1—30 HP, 225/900 RPM, Crocker Wheeler. 
2—25 HP, 300/900 RPM, Electro Dynamic. 
1—20 HP, 750/1500 RPM, General Electric. 
1—15 HP, 300/1200 RPM, G.E. 

1—13/18 HP, 350/1200 RPM, Electro Dynamie. 
2—11% HP, 5600/1500 RPM, Westinghouse, 


type SK, 
1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 
1—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 


25—Westinghouse type U recording ammeters 
with split core CT. 

256—Westinghouse type U recording volt- 
meters. 


TURBO GENERATORS 


600 KW Terry dual bleeder condensing Tur- 
bine only. 

1—500 KW, G.E., 3 ph., 60 cy., 430 volt, 
bleeder. 

1—375 KVA, Westinghouse, non-condensing. 

1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 

1—200 KW, G.E., 3 ph., 60 cy., 220 volt cond. 


OIL CIRCUIT BREAKERS 


1—3000 amp., 15,000 v., 3 pole, G.E., type 
FK-130. 

1—3000 amp., 600 v., 4 pole, G.E., type FK-24. 

1—1600 amp., 7500 v., 4 pole, Westg., B-2. 

t—1200 amp., 15000 v., 4 pole, Westg., B-2. 
Also complete stock of smal! sizes, 


J. L. HEMPHILL & CO., INC., Power Equipment 


New York Phone: LOngacre 5-3227 


1602 53rd ST., NORTH BERGEN, N. J. 


‘New Jersey Phone: UNion 3-2600 S 
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Power Equipment 


Released by Utilities & Industrials 


‘Turbines,. Generators, Steam 
and QOjil. Engines, Boilers, 
Motor Generators, Rotaries 
Transformers, Motors, Com- 
pressors, etc. 


Service backed by 38 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St. New York, 7, N. Y. 
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-FPRANSFORMERS-— 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 


STATION M 
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One Year Guarantee 


THE ELECTRIC SERVICE CO., 
"AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
Since 1912 
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Rotery Converters—3 Ph. 60 Cy. 
D.C. A.C 


K.W. Make R.P.M. Volts Volts 
1—1500 Whee. 720 650 11500 
1—1260 G.E 720 250 2300 
1—1000 Whse 900 600 2300 
2— 750 Whee. 1200 600 2300/4000 
i— 300 G.E 1200 600 13200 

Rotary Converters—3 Ph. 25 Cy. 
2—1500 G.E. 500 225/276 3600 
1— 500 G.E. 750 225/275 6600 

M. G. Sets—3 Ph. 60 Cy. 
1— 500 G.E. 720 600 2200 
1— 500 G.E. 720 600 13200 
i—.400 G.E 720 250 2300 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 












INC. 


CINCINNATI 27, OHIO 
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SOME OTHER PLANT may have immediate need 
for that idle equipment YOU no longer require . . . 


Advertise it in the Searchlight Section 
of ELECTRICAL WORLD 
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FREQUENCY 


CHANGER 


1000 KW, 460 volts, 3 phase, 25 
cycle, 

300 RPM, 1570 amperes, serial 
4,900,000, 

1250 KVA 0.8 p.f. 50-deg. rise 
General Electric, type ATI-10- 
1250M-300, with amortisseur 
winding, with 33 KW direct- 
connected exciter, with 

1400 HP 460 volts, 3 phase, 60 
cycle, : 

300 RPM General Electric, 1570 
ampere 

1250 KVA p.f. 0.9, 50-deg. type 
ATI-24-1250M-300 form C, with 


amortisseur winding. 


CHICAGO ELECTRIC CO. 


1314 W. Cermak Rd. Chicago, Ill. 


TRANSFORMERS 


New or used. All types and sizes. 
Air and oil cooled. Phase changers a 
specialty. 
ATLANTIC TRANSFORMER CO. 
Transformer Specialists 


5143 N. 2nd St. Phila., Pa. 
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Alphabetical Index to Advertiser; 


®ACMOS WO LG iscicccrek soeceeses 168 
* Adam Electric Co., Frank......... 109 
* Allen-Bradley Co. ............... 43, 44 
* Allis‘Chalmers Mfg. Co........... 9 
Aluminum Company of America... 117 
American Bridge Co.............. 57 
American Coach & Body Co....... 124 
American Cyanamid Company, Plas- 
SiG TOIVINIUE bowl ckca ce seies’ 
* American Steel & Wire Co......... 14 
* American Transformer Co......... 113 
BUREN Ci 95 5 bas davies daeees 158 
Automatic Alarms, Inc............ 158 
Automatic Switch Co........... -. 20 146 
Babcock & Wilcox Co., The...... 58, 59 
Barker & Wheeler................ 172 
* Bendix Aviation Corp., Marine Div. 27 
Petpet Bene. GO. vies sys vic csbees 164 
* Biddle Co., James G.............. 10 
BSCR .& VOOR io ic sci ici e cess 172 
* Bright Light Reflector Co......... 114 
* Bull Dog Electric Products Co..... 128 
*Bussmann Mfg. Co............ 126, 127 


Central Railway Signal Co., Inc... 152 
* Chance Co., A. B 
Chase Brass & Copper Co., Inc.... 145 


Chase-Shawmut Co., The.......... 49 
CUienly' eS G6, Be Fo ccasve since: 172 
Columbia Engrg. Corp............ 172 
*Connecticut Hard Rubber Co..... 164 
Cooper & Co., Inc., Hugh L........ 172 
OCG, Ba. Fs Bei eee beasts co eckus 155 
Copperweld Steel Co.............. 25 
* Cornell-Dubilier Electric Corp..... 102 
ve Insulated Wire & Cable 
is ees ei aew elena hiinn bowed 
Coesbemt Teel G6. ooo ccs 3d ee ies 22 
Crouse-Hinds Company............ 41 
Me 8: Serer ae 172 
Day & Zimmermann, Inc.......... 172 
Deutschmann Corp., Tobe......... 141 
Directory of Engineers............ 172 
Ebasco Services Inc..........-.+¢ 172 
Electric Controller & Mfg. Co..... 48 


* Electrical Engineers Equipment Co. 47 
Electrical Testing Laboratories Ine. 


46, 172 
Electroline Company ............. 5 
ee POF EEE errr err 6 
Engineers, Directory of............ 172 
Everstick Anchor Co.............. 169 
* Fairbanks, Morse & Co........... 53 
RIOD Ts BAe csv ewegeesesckeees 167 
DP PURMONE Es Wi 5:50. ode £o54 Telenor 172 
*Fibre Conduit Co., The........... 138 
* Fleur-O-Lier Manufacturers........ 125 
Foley Construction Corp., Robert E. 172 
Ford. Bacon & Davis. Inc.......... 172 
Fowle & Co., Frank F............. 172 
Frigidaire Division of General 
MRO oats s Hoa Cases ovewa es 129 
EVIE OUD, FRO: dnc ces oc cat eties 123 
VET, Oy Aen hk oho k eos eadeas x 
G & W Electric Specialty Co....... 
*General Electric Co...... 89, 91, 93, 98 


General Electric Co., Air Cendition- 

ing and Commercial Refrigera- 

OM BION 5 ccc hae ee epost eS 12 
General Electronic Industries, Div. 

of Auto-Ordnance Corp.......... 
Cemeral MAGIG EM, ook kes ea kcetse 110 
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Gilbert . Associates, Inc............ 172 
Goodrich Co., B. F., Industrial 
PEOUUS BAGG vi has ac xte cons 45 
Gould Storage Battery Corporation 104 
Grinnell Company, Inc............ 140 
Handy & Harman................- 165 
Harper Co., The H. M............. 134 
* Hazard Insulated Wire Works..... 4 
Hendy Iron Works, Joshua........ 115 
Henkels & McCoy..............05: 172 
Hoosier Engineering Co........... 172 
* Hoskins Manufacturing Co........ 31 
Hubner @ Cos cis oe ek 130, 131 
*Illinois Electric Porcelain Co...... 17 
*Ilseo Copper Tube & Products Co.. 168 
*Imperial Porcelain Works......... 168 
Indiana Steel & Wire Co........... 165 
International Telephone & Tele- 
WIRD CORDS 6630 ences ee koew esas 149 


*Irvington Varnish & Insulator Co.. 40 
*].T-E Circuit Breaker Co.,.Third Cover 


* J-B-T Instruments, Inc............ 144 
* Johne-Manville ..........cceccceee 42 
Keasbey & Mattison Co........... 26 
Kellett Aircraft Corp.............. 32 

Kelvinator, Division of Nash-Kel- 
WRASUE SAONINS ais 5055 6-65 deeded 121 

~— Insulated Wire & Cable Co., 
See ewe e Res Cis CR esas kes 60 
*Klein & Sons, Mathias............ 116 
Knights: Co, JaUBO8, 6.63 bce ivices 162 
*Krueger & Hudepohl............. 169 
" i POE Oss <0's ol ccc eeu 51 
Re WM OSs iS evavieeseeee 172 
as MN oi se Rs 167 
oh ON Oe yee we eae 36 
Deena ne GN Bass da be Cease ceee 172 
Matmine O00. 3:/. -ccecsss so 172 
Matthews Corp... W. N......... 161, 163 
WES, SIMINE ows k ese dccven 172 
* Mica Insulator Co................ 153 
* Micro Switch Corp................ 169 
* Mitchell-Rand Insulation Co.. Inc.. 132 
* Monitor Controller Co............ 37 
Mosinee Paper Mills Co.......... 11] 
Mossman, Inc.. Donald P.......... 50 
Mullergren, Arthur L............. 172 

National Telephone Supply Co., 
OS ans eae a cee c leew esi ke 166 

* National Varnished Products Corp., 
Piao ts cece cin dees 55 
Obi Die Cea Fe ia 11. 13 
WOE Rs ss ne coc ae ve eee Ss 4 

* Okonite-Callender Cable Co....... 
* Owens-Illinois, Hemingray Div.... 159 
* Pacific Electric Mfg. Corp......... 33 
Paragon Electric Company........ 163 
*Pennsylvania Transformer Co..... 139 
*Penn-Union Electric Corp......... 152 
Phelps Dodge Copper Products Co. 23 
Philadelphia Gear Works, Inc..... 147 
Phileo Corp.. Storage Battery Div.. 99 
Pittsburgh Reflector Co........... 122 
* Porcelain Insulator Corp.. The..... 142 

Premax Products Division Chis- 
holm-Ryder Co., Inc............ 168 


% These companies have supplied additional buying information on 
their products in the 1943 edition of the Electrical Buyers’ Reference 
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*Railway & Industrial Engine ring 


* Reliable Electric Co........, = 
* Rockbestos Products Corp.... .._ | 


* Standard Transformer Co......... 18 i 
*Star Porcelain Co................, I 


*Struthers-Dunn, Inc.............. ’ 


Timber Engineering Co........... }# 
*Tinited States Steel Corp..... 14.57.16 
Universal Atlas Cement Co......., If 
* Victor Insulators, Inc............ Ik 


* Westinghouse Elec. & Mfg. Co. 
* Westinghouse Elec. & Mfg. Co. 


* Westinghouse Electric Supply Co. 
* Weston Electrical Instrument Corp. 


* Wolverine Tube Div.. Calumet ‘ 


Wrigley. Jr. Company. Wm........ }f 
& 

PROFESSIONAL SERVICES ........! 
& 


BUSINESS OPPORTUNITIES............ 
EMPLOYMENT SERVICE.............-+0000% I 
POSITIONS VACANT .........cccesesecrseeess bp 
POSITIONS WANTED..........--00-000005 4 
SELLING OPPORTUNITIES........... ooo. 178, U 
USED AND SURPLUS EQUIPMENT.... 










Coda cis decide dane. & 
Recording & Statistical Corp... 1 


Rome Cable Corporation. . 


Sanderson & Porter............... ] 
Sargent & Lundy......... aaa, » wae i 
Scheidenhelm, F. W............... I 
Schweitzer & Conrad, Inc..... 2 
Searchlight Section ...... 173. 174} 
SRE ESA. cexisitecevkis..... oll 


Simplex Wire & Cable Co.. 
Slater Electric & Mfg. Co..........| 
Socony-Vacuum Oil Co., Inc. f 
Standard Oil Co. (Indiana) . Back ¢ 


Stone & Webster Engrg. Corp.. 

Superior Electric Co............., 
Sarety Rubber Co................ i 
Surprenant Electrical Insulation Co, \j 


Texas Company, The.............. 


Welsbach Engrg. & Mgt. Corp..... 
Western Electric.................. If 
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Lamp Division .............. 100, 19 


Second - » 
White Engrg. Corp., J. G......... 17 
Wiremold Company. The......... 


Hecla Consolidated Copper Co. 
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(Classified Advertising) 


Atlantic Transformer Co...........--.-- 
Daligne Citas TNC ..cc ves cegenuncddoczecses> 
Brew, Woltman & Co..........-.c0ee0ee: ‘ 
Chieage Electric Co... ..... cc ssccccvcesess 
Driver Co., Wilbur B... oc cccsccccessesess on 
Ebasco Services, Inc..........-ee-eeee0e 
Electric Service Co., The..........++++++ 
Homphil: @ Ce, .3 oboe éoc0ce cédeenvneees: 
Illinois Testing Laboratories, Inc..... 








IN I-T-E DRAWOUT SWITCHGEAR 


> Features identified in this cutaway view show 
| I-T-E design working in the interest of the 
\ switchgear purchaser. They are typical of the 
' I-T-E approach to the making of switchgear; 
'they promote safety, convenience and long 
| life—and reduce maintenance. Otherarrange- 


save handling time, drawout type 
reakers rated 2000 amperes and 
above are mounted in trucks. 


OF: AIR CIRCUIT BREAKER—To 


PRIMARY DISCONNECTING DEVICES—~— 

Safe inspection, away from live 
parts, is provided by mounting the 
self-aligning fingers on the truck. 
Silver surfaces prevent overheating. 


3 SECONDARY DISCONNECTING DEVICES— 

For control and other small wiring. 
Silver-surfaced contacts are closed at 
Test Position. 


ELECTRIC OPERATING MECHANISM—De- 

pendable operation and low current 
demand are attained with this trip- 
free, solenoid mechanism. 


(ees BUSES—Silver gives 


lasting immunity from overheating 
at the joints. 


6 CONTROL WIRING CONDUIT—Connects 
to covered terminal box. 


PROTECTION SHEET—Covers live con- 
tacts when truck is withdrawn from 
housing. 


(8) MALE DISCONNECTING-DEVICE BASE. 


(9) SAFETY SCREEN. 


POSITION-INDICATOR HOUSING — Also 
| 0 encloses trip and reversing linkage 
andle, and socket for drawout lever. 


HINGED INSTRUMENT PANEL—Provides 
Drs space for instruments, 
meters, transfer switches and test 


blocks. 


(2) HINGED DOOR—Gives free access to 

circuit breaker and operating mech- 
anism for inspection and testing. Door 
may be’ opened without taking breaker 
out of service. 


ments that would ‘‘work’’ might be devised 
but they would not be ‘‘I-T-E’’ unless they 
also protected the user’s investment. 

For more details on the features of I-T-E draw- 
out switchgear, send for Bulletin 4207—‘‘Mul- 
tumiteSwitchgearAssemblies, Drawout Type.”’ 
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AIR SWITCHGEAR 


IMMERSED IN AIR © ENCASED IN STEEL 
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Coverage for the 
life of your turbine 


Why you avoid troublesome deposits ...never need 


clean your turbine”. ..when you use Nonpareil 


Turbine oil deposits (except those caused 
by operating under dusty or other outside 
contaminating conditions) stem from two 
types of unstable hydrocarbons. One of 
these tends to form asphaltenes. This type 
can be entirely removed by refining, but 
only with the certainty of also removing 
valuable natural inhibitors. Such removal 
makes the oil more likely to develop acids 
than it was originally. (And acids form 
sludge.) 

Common practice, therefore, is to re- 
move as large a percentage of the asphalt- 
ene-formers as the refiner dares. The bal- 
ance, left in the oil, is like a bad apple in 


a barrel. It contaminates the oil and causes 
deposits, which are part of the familiar 
and troublesome sludge. 

The other problem — acid-formation — 
can't be prevented by any refining practice 
we know about. This, too, contaminates 
conventional oil. Thus the problem is to 
remove all the asphaltene-formers without 
harming the oil, and to prevent the for- 
mation of acids. 


How Nonpareil solves the problem. In 
refining Nonpareil Turbine Oil, we re- 
move every trace of asphaltene-formers— 
even though, by so doing, we also take out 


* Except when replacing other turbine ol with a fill of Nonpareil 
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natural inhibitors. We can do this, ccayy 
we add synthetic inhibitors that « ctually 
do a better job than the natural on 5, — 

That is the basis for our patent © 1 Nop. 
pareil. It is the advantage, exclusi.¢ with 
Nonpareil, that lets us give a written guar. 
antee that the acidity will not excced th. 
extremely low limit of 0.15 mgKOH/gn 
for the life of your turbine! 

The effectiveness of this method of 
manufacture is demonstrated by service 
records on turbines in which Nonpareil is 
still operating after 16 years without sweet. 
ening, batch treatment, or replacing, and 
with no sign of troublesome deposits. 


Corrosion control another feature. A cor. 
rosion inhibitor has been used in Non. 
pareil Turbine Oil since 1926. But a con. 
tinuous study of this problem has been 
carried on. Hundreds of materials hav 
been examined and thousands of tesy 
made. Av improved corrosion inhibitor 
is now used in Nonpareil which meets al} 
requirements of corrosion protection with. 
out impairing other desirable qualities. 

Recently the American Society for Tes 
ing Materials developed test D665-42T 
for determining the ability of turbine oil 
to aid in preventing the rusting of ferrous 
parts in the presence of water. Nonpareil 
Turbine Oil passes this test with perfec 
results. 


Get all the facts. A Standard Lubrication 
Engineer will be glad to supply full tes 
data and service records on Nonpareil 
Call any Standard Oil Company (Indiana 
office, or write 910 S. Michigan Avenue, 
Chicago 5, Illinois. In Nebraska, addres 
Standard Oil Company of Nebraska « 
Omaha 2. 


Oil is Ammunition... Use it Wis) 


NONPAREIL 


TURBINE OIL 
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